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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 19. 


Twist-Drill Making and Other 
Operations at New Bedford. 

It is easy for the older members of the 
fraternity of machine constructors to re- 
the that 
shops, 


now common 
necessity of the twist 
drill, was unknown, and a machinist hav- 


ing a hole to drill, first skirmished around 


call time when 


machine 


among a lot of miscellaneous flat, forged 
drills of all imaginable forms and sizes 
except the right ones, and finally either 
selected something not quite right, and 
used it, or spent as much time as would 
now be required to do the whole job in 
visiting the tool smith and in bending 
over an eccentric and erratic grindstone, 
trying with indifferent success to hold a 
pair of hinged calipers in his mouth and 
at the same time with sufficient 
fluency to do justice to the situation. 


swear 


An important change in machine-shop 


methods was initiated when Stephen 
Morse, a machinist who had worked pre 
vious to 1864 in various lines of machine 
including locomotives and ma- 
chine tools, conceived the idea that the 
twist drill, 


he had previously seen used in various 


work, 


home-made forms of which 
shops, might be made a regular article oi 
took led 
business at 


and steps which 


the 


manufacture, 
to the 
New Bedford, Mass., now known as the 
Morse Twist Drill & Machine Co., 
entire 


establishment of 


whose 


buildings cover nearly an city 
block, and will probably soon be enlarged 
to meet a constantly increasing demand 
for tools with which nearly every machin 
familiar and that are 


ist in America is 


beginning to be generally appreciated 


abroad—a_ single foreign shipment of 
drills, taps, reamers, etc., 
one and a half tons, having been made a 
few days before the writer's visit to New 
Bedford. 


Every machinist who has used a Morse 


weighing about 


drill naturally wishes to know something 
of the methods by which such a tool is 
produced, and if he should visit these 
shops and be privileged to go through 
them, as the writer was privileged by the 
President E. S. Taber and 
MacGregor, he 


kindness of 
Superintendent J. A. 
would find many interesting operations, 
but not much of the mysterious—that is 
to say, the operations as now carried on 
there in making tools, are for the most 
part the natural and obvious ones that 
would suggest themselves to good me- 
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chanics, and success is attained more by 
careful selection of material, and care and 
special or 
the Morse 


tools are made by a force of employés 


skill in handling it, than by 
peculiar methods. In fact, 
who are evidently highly intelligent; they 
work with machinery and tools of high 
grade, in shops that are neat, clean and 
well lighted, and the work is done under 
highly skilled and specially 
supervision—conditions which always and 


experienced 


e\ erywhere produce the best possible re- 
sults, and are, in fact, absolutely necessary 


if the very highest results are to be ob 
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the nount of anthracite coal formerly 
required for the same work 

\ small forge shop equipped with trip 
and drop hammers besides the regular 
forges, does such forging as is required 


s that, when finished, have widely 


nD ‘ 
On pier 


varying diameters, and where, thereiore, 


the steel is worth saving—the stock being 


in some cases upset to form the larger 
portion, and in others drawn down to 
form the smaller parts 

HARDENING AND TEMPERING 


Though nearly last in sequence of oper 


ations, the hardening and te mpering opel 





Fig. 1 


tained in any manufacturing operations 
other than the crudest and simplest 
Steel, 


some American, comes in bars of the us- 


most of which is English, but 
ual form, about 60 tons being usually kept 


in stock, on racks which facilitate the 
ready selection of any desired bar. 
When wanted, the steel goes to a group 
of cutting-off machines of the usual form, 
and the pieces thus cut to length are then 
annealed in Brown & Sharpe furnaces, 
three of which have recently displaced 
the ten which formerly did the annealing. 
with better results so far as the work is 
concerned, and, as the man in charge of 
them stated to me, using exactly one-half 


HARDENING 


DRILLS 
ations are allied to the smith shop, and 
may as well be de scribed here: 
In these operations, if anywhere, we 
might expect to find some mysterious 
practices, but in reality we find nothing 


of the kind—only good equipment and a 


high grade of skill, the result of careful 


study and of long experience, and not to 
be acquired by any other means 


No single 


but, instead, there are at least three 


method of hardening is fol- 
lowe d 
methods in use on drills alone, and per- 
haps others on other tools 

One method that is used on quite small 
drills, up to about ,, inch diameter per- 
haps, is to hold a dozen or more of them 








in wide-jawed tongs, and then to place the 
tongs in a small furnacé which burns char- 
coal, and in which a blast directs a flame 
through an opening into and across a 
small firebrick channel just large enough 
to easily receive the tongs. The operator 
sits in a chair before this furnace, and 
simply holds his group of drills, and keeps 
moving them about in this flame in such 
a way as to get an even heat, and then 
quenches them in salt 
matter of skill acquired by practice, and 


water. It is a 


the man works in a good light and in 
comfortable, clean and neat surroundings; 
such an operation is shown in Fig 1. 

Another method which I saw used with 
somewhat larger drills, (about 4% inch 
diameter), was to hold them in much the 
same manner and dip them into a lead 
bath; the lead being properly heated. 

Still larger drills are heated in a bath of 
common salt. All the quenching is done in 
brine, the strength of which is tested fre- 
quently and kept uniform, and it is kept 
in circulation throughout all the quench- 
ing vats and tubs by a small pump, which 
takes it from an overflow tank and pumps 
it, through suitable pipes, to the tubs 
again, the main reservoir being outdoors. 
This arrangement helps in keeping both 
the strength and temperature of the salt 
water uniform. 

Other tools I saw being hardened by 
simply placing them in a furnace on top 
of a bed of coal, over which and quite close 
to it was a slab of fire-brick, which be- 
comes heated and confines the heat to the 
space in which the work is placed. 

Experienced steel workers will perceive 
that there is little mystery about the 
hardening operations, and the temper- 
drawing methods are equally simple. A 
tank is provided which will hold a bushel 
or more of tools; this tank has tallow in 
it, and is placed on top of a furnace and 
arranged to be rolled on tracks to or 
from an opening through which the heat 
comes. The tank is covered, and a mer- 
curial immersed in the 
melted tallow, indicates when the proper 
Tallow is 


thermometer, 


temperature has been reached. 
used simply because when melted it is 
very fluid, and is purer than sperm or 
other oils usually are. 

As to what the temperature is, and sup- 
posing the Morse Company were willing 
that figures should be given, they would 
be misleading unless applied to precisely 
similar tools, made of the same steel, 
hardened in the same way, and it would 
therefore be useless to give them here. It 
is found by experience that these thermo- 
meters will change somewhat in use, and 
thev tested 
water, and their errors noted and allowed 
for. Sometimes they are found to be off 
as much as 6 or 7 degrees. 

For hardening thin saws (milling cut- 
ters) they are using a development of a 
device which has been illustrated and de- 
scribed previously in these columns, and 


are frequently in boiling 


consists of a hollow cylinder of cast iron. 
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placed vertically and with its ends closed. 
The upper end is faced off true, and there 
are some vertical guide bars rising above 
it which guide the vertical motion of a 
similar hollow cast cylinder which has 
its lower face tooled true. This upper 
cylinder is arranged to fall upon the heated 
saw placed upon the lower cylinder; and 
as both cylinders are kept cool, the saws 
are thus hardened and at the same time 
kept flat and true. 


TURNING DRILLS. 

Drill blanks that are to be turned to 
size are centered at the upper end only, 
the other end being made conical in form 
to suit the angle of the lips that are yet 
to be, and this end is run in a female 
For twist-drill turning, lathes 
are which are much the same as 
ordinary engine lathes, but the head and 
foot stocks are placed upon a swinging 
plate, which is pivoted at the center of the 
bed and has upon it the inside shears to 
which the head—and foot—stock are fitted. 

These lathes were designed by the 
Morse Twist Drill Machine Co., about the 
year 1868, and most of them, I think, 
were made long before the Slater taper at- 
tachment came into general use; but as 
by this method tapers can, of course, be 
accurately turned with the centers in line 
with each other, it is a very satisfactory 
method, though I noticed that more recent 
lathes are made in the usual way and 
have an improved form of the taper at- 
tachment referred to. Some provision 
for turning tapers satisfactorily is very 
important in this work, for on drills there 
is really very little strictly cylindrical 
turning done, the body of the drill de- 
creasing in diameter slightly as it ap- 
proaches the shank, for the sake of clear- 
ance. 

In all other respects the lathe work is 
done precisely as it is done in all other 
manufacturing operations where many 
pieces just alike are to be made, a lathe 
being kept at the same cut until all the 
pieces of the lot have been put through 
that operation; dogs are changed while 
cuts are running, and one man usually 
runs more than one lathe, the number de- 
pending upon the nature of the cuts he is 


center. 
used 


making. 


GROOVING DRILLS AND REAMERS. 
Reamers are grooved usually by a gang 
of three cutters which are placed upon an 
arbor in a milling machine of the ordinary 
type, and there are three blanks which are 
side by side in a triple—center fixture fas- 
tened to the platen. Special index plates 
give the proper divisions for the flutes, 
which in all Morse reamers are varied 
to prevent chattering, but yet are sym- 
metrical and systematic—i. e., each tooth 
has another one precisely like it, exactly 
opposite to it, and each half of the reamer 
is exactly like the other half; or, in other 
words, a group of flutes of decreasing 
width and depth extends just half way 
around the reamer, and then a precisely 
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similar group occupies the other half of 
its circumference. 

In the reamer department a curious 
reamer was noticed which is called in the 
shops the “French reamer.” It is used 
very largely by bridge builders and other 
structural iron and workers, for 
reaming holes for the reception of the 
rivets or bolts when erecting, and when it 
is found that the previously drilled or 
punched holes do not line with each other. 
There is often a pretty heavy cut to take 
out under such circumstances, and little 
disposition to devote very much time to 
taking it. Experience showed that the 
ordinary reamer would not stand such 
work, and the reamer, a section of which is 
is therefore now made 


steel 


shown by Fig. 2, 
for this purpose in sizes from % inch to 
2% inches. A very unusual amount of 
taper on the end enables the reamer to be 
entered in-a hole which lacks very much of 
“matching,” and the blank half of its cir- 
cumference steadies it, while the very 
strong form of flutes in the other half en- 
ables the reamer to stand what would be 
abuse of any other tool of its class. The 
reamer is of course used by hand and has 
a taper, square shank for a wrench. 

Fig. 3 shows another form of reamer 
now being made in these shops and found 
to be satisfactory as an adjustable reamer; 
one of its particular points being that it 
can as readily be made smaller as larger, 
which is by no means the case with all 
adjustable reamers. The six blades of 
this reamer pass through suitable slots 
and rest upon a taper pin at the center, 
which pin is threaded near its outer end for 
adjustment, and the beveled ends of the 
blades tend to force them down to their 
places when the nut at the end is tightened. 

Drills are grooved in two different 
ways—the larger sizes in machines which 
hold the blanks in a socket at the upper 
end of a vertical spindle, which is fed up- 
wards and at the same time revolved to 
give the twist by suitable gearing which 
is located below, while a cam and suitable 
lever connection simply lifts this spindle 
and the blank to give the “increase twist;” 
this lifting motion being in addition to the 
regular vertical feed motion given by the 
gearing, which latter gives what may be 
called the “normal spiral.” The blank 
passes through a bushing, and there are 
two cutter spindles, one on each side and 
set at the proper angle, the cutters reach- 
ing the blaftk through openings in the 
bushing. There are hundreds of drill 
grooving machines arranged in long rows, 
the photograph Fig. 4 showing those used 
for the smaller sizes of drills. 

These machines, two rows of which are 
shown in Fig. 4, hold the blank in a hori- 
zontal position and mill only one groove 
at a time, the spindle which holds the drill 
being provided at its rear end with a large 
cam in which a groove is cut that is the 
right pitch for the groove in the drill. It 
is at first difficult for convince 
himself that it is right, however, because 


one to 
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the cam, being a cylinder about 4 to 6 
inches diameter, while the drill it is in- 
tended for may be considerably less than 
ys inch diameter, the angle of the spirals 
in the cam and in the drill differ so very 
much that they do not look as though 
they bore any relation to each other. 
Girls operate these machines; and each 
girl keeps from four to twelve machines 
in operation, working piece-work. 

A beautiful new machine for grooving 
very small drills has been recently de- 
signed and built here, in which a novel 
method has been adopted for the vertical 
adjustment and movement of the cutter. 
Instead of the usual knee, the frame of the 
machine is extended out under the platen 
and its slide, and the spindle is arranged 
to be moved a short distance up and 
down in the housings by having its boxes 
inclosed in eccentric sleeves, which are 
connected together by an arm extending 
from one box to the other around the 
cone pulley. This arm rotates the eccen- 
trics together and thus raises or lowers the 
spindle and is provided with suitable stops 
for exactly replacing the cutter at its for- 
mer depth, when for any reason it may 
When in operation 
the eccentrics and bearings are bound 
tightly and solidly by suitable clamping 


have been raised. 


screws. 
HIGH-SPEED MILLING. 

In backing off or milling the clearance 
in drills, I saw milling done here at far 
higher speeds than I ever saw elsewhere, 
and much higher than milling-machine 
men usually consider possible. The job 
is done in two different kinds of ma- 
chines, the larger drills being relieved on 
both sides at once by two cutters on spin- 
dles diametrically opposite each other, 
while the smaller ones are done in a small 
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they will pass through the fixture easily 
and not wear it excessively. 

The pains taken to get the cutters abso- 
lutely true, and the high speed at which 
they run, enable the drills to be shoved 
along in front of them with great rapidity; 
and yet the surface milled is very smooth, 
and the example is a good illustration of 
the truth of what has often been said in 
these columns—i. e., that no set rules can 
be laid down for speed of milling cutters. 
The proper speed depends upon circum- 
stances and must be determined by good 


L 





Fig. 2 
SECTION OF FRENCH REAMER 
judgment guided by experience. In this 
case we have the conditions of a very light 
cut to be removed from thoroughly good 
and uniformly soft steel, no single cut 
lasting for more than a second or two. 
This applies to small drills only, the 
larger ones are milled at slower speeds, 
but still at what would be regarded as 
very fast ones. 
GRINDING LIPS. 

Another example of the employment 
of training, and of skill of eye and hand, 
is seen here in the operation of grinding 


6 Blades to each Reamer 


L Taper.78 per ft. up to rT Reamer 


** above 1 


———_ 


that no machine could possibly do them 
nearly so fast or materially better. 
REVERSED GRINDING MACHINES 

Noticing several Brown & Sharpe uni- 
versal grinding machines here having 
their head and foot stocks transposed 
upon the platen, Mr. MacGregor ex- 
plained that this had been done because 
it had been found that in grinding ream- 
ers it is important that the wheel should 
strike each “land” at the back edge in- 
stead of at the cutting edge, as 1s the case 
where the head-stock is at the left. It 
has been shown that a reamer ground 
carefully to fit a ring gage will be too 
small for the same gage when backed off 
if it has been ground in the usual way, 
whereas if it is ground in the reverse 
position, i. e., so that the wheel will strike 
the back edge of each “‘land”’ first, it will 
still fit the gage after being backed off. 
This shows that there is a certain amount 
of yielding each time the wheel strikes 
the work, and that the effect is to reduce 
or “dub off” the edge which the wheel 
first strikes. 

This practice exactly agrees with that 
of John Spiers, who used to operate a uni- 
versal grinder in Springfield, O. He 
ground a great many reamers of all 
kinds, and, noticing this tendency to 
grind the advance edge of flutes below 
size, arranged a small driver which he 
attached to the face pl ite of the mac hine, 
and arranged it to engage with a tooth of 
the reamer for driving. This enabled 
him to get the same result without trans- 
posing the head and foot stock, and he 
demonstrated that a reamer thus ground 
was in reality slightly relieved, since it 
would, when new, readily cut without be- 
ing backed off at all, whereas when 


ground in the ordinary way it would bind 








bench machine in which the drill is placed 
in a V-groove, held down by a finger 
which is at the end of a lever, and shoved 
along horizontally through the groove 
by another lever which carries a plunger 
somewhat smaller than the drill, which 
pushes it along in front of the milling 
cutter, while a stationary pin, engaging 
with the groove in the drill, rotates it for 
the spiral. 

The cutter is cylindrical in form, about 
2% inches diameter, lapped to fit its 
spindle very closely, accurately ground, 
and revolved at 800 to 900 revolutions per 
minute, or at a speed of 445 to 500 feet 
per minute. Practically no lubricant is 
used, and in fact none at all for the cutter, 
but the drills are oiled slightly so that 


Fig. 3 AN ADJUSTABLE REAMER 


the lips of twist drills. They are first 
ground before hardening, as there is con- 
siderable steel to grind away, and it can 
be done more rapidly and without fear of 
injuring the drill by heat, as would be the 
case if it were tempered. After temper- 
ing they are again ground into final shape 
on the end, and both these operations are 
performed entirely by hand on emery 
wheels, the eye of the operator being the 
sole gage for the operation. Of course, 
these men do nothing else and are highly- 
trained specialists in this line. The re- 
sults are sufficiently accurate for all prac- 
tical purposes, and anyone who sees the 
operation performed by them will be 
ready enough to believe the statement of 
Superintendent MacGregor to the effect 


and refuse to cut until backed off. There 
is no doubt whatever that butt mills and 
similar boring tools that are not usually 
relieved at all, are much better ground in 
the reverse position, as it gives them a 
slight relief, and the difference in the 
working of them is usually very plainly 
perce ptible. 
STRAIGHTENING DRILLS. 

There are a great many mechanics who 
seem to think that it is perfectly practi- 
cable to harden such a tool as a twist 
drill without springing it, if only one 
could learn the secret of it, and they think 
that such establishments as this possess 
that secret. A view of the department 
in which the straightening is done would 
speedily remove that erroneous idea. 
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Here we see a long bench with windows 
In front 
of each window sits a man who does noth- 


in front of it, facing the north. 


ing but straighten twist drills that have 
been sprung in the hardening operation. 
The bench is divided into as. many com- 
partments as there are men and windows, 
the 
bench between the windows, so that each 


by partitions which extend across 


man gets light only from his own window, 
while back of the row of men is a high 





and dark-colored screen which shuts off 
light from the windows on the opposite 
side of the room. 

On the bench, in front of each man and 
about on a level with his eyes, is a surface 
plate, and at the back of this surface plate, 
standing between it and the window, is a 
small frame which holds a sheet of semi- 
transparent The 
rolls a drill upon this surface plate, and 
looks under it at the sheet of white paper. 


white paper. operator 


His trained eye tells him where the crooks 
are, and his experience tells him their ex- 
tent and how much pressure it will take 
to straighten them out. This pressure 
he puts upon them by means of a small 
press which stands upon the bench at his 
left, first warming that portion of the 
drill which is to be subjected to it by 


DRILL-GROOVING 
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means of a Bunsen burner which is near 
the press and blazes only when the man 
presses a lever with his foot. 

Three kinds of presses are used here for 
this purpose, the one for the larger drills 
being a plain screwpress with a hand wheel 
at the upper end of the screw. A quicker one 
also uses a screw as its principal member, 
but the screw is turned by means of a pair 
of bevel gears, which enables the operator 
to work it by a lever which moves in a 


MACHINES IN THE 
vertical plane, like a drill-press feed lever; 
while a still more rapid press used on very 
small drills has a plunger in place of the 
screw, and this plunger is operated by a 
cam which is on a shaft operated bya lever 
working in the same manner. The end 
of this plunger is fitted with a triangular- 
shaped plate, and in the platen below it 
is a shallow depression, similar in shape, 
but When a short 
kink is to be taken out, it is placed under 
the plate near the apex of the triangle; 
while if the bend is longer, it is placed 
further back. The whole operation and 
the apparatus for it are thus seen to be 
very simple; but it is one involving a great 
deal of special skill, which can be acquired 
only by practice, and not by every man 
who tries it, even with unlimited practice. 


somewhat larger. 


MORSE 
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shanks first 
their grooved 


Drills 
straightened 
and tempered portions, and are then in- 
serted in the end of a spindle fitted to re- 
ceive the shanks and revolved the same 
as they would be in a speed lathe. The 
operator then notes whether or not the 
end of the drill runs true, and if not, he 
then springs the drill at the juncture of 
the shank with the body, knowing of 
course that the shank itself and the body 


having taper are 


throughout 
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are both true and straight within them- 
selves. 
INSPECTION FOR STRAIGHTNESS. 

Every drill made must pass some sort 
of inspection, and the method of testing 
small drills for straightness is very sim- 
ple, but at the same time ingenious and 
An idea of it will be gained 
from the sketch Fig. 5, in which @ is a 
small plain steel plate, under which and 
near the ends are placed two drills 0} of 
the size to be inspected. Under these 
drills are strips of paper, the thickness of 
which paper represents the limit within 
which the drills must come as to straight- 
ness in order to pass inspection. 

The plate @ is clamped down upon the 
two drills 0, and the space thus left be- 
tween the plate @ and the surface below 


effective. 
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it is equal to the diameter of the drill plus 
the allowance. The whole device is in- 
clined about as shown, and the drills are 
allowed to roll through under the plate @, 
being started in at ¢ and emerging at d, 
where they fall into a box placed to re- 
ceive them—that is to say, they do this if 
they are nearly enough straight; but if 
not, then they stick under the plate and 
are forced upwards out from under it 
again by the trigger- 
shaped piece of which is 


movement of a 
sheet brass, 
pivoted near one corner of the plate @ and 
held out of the way when not in use by a 
spring. 

It is not pretended that the above is a 
full and complete description of all the 
work done in this establishment, but it 
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DEVICE FOR TESTING STRAIGHTNESS 


OF TWIST DRILLS. 


will serve to give drill-users some idea of 
the pains taken in making good drills. 
Probably nothing is done here which has 
much of the element of secrecy or of mys- 
tery about it; and the operations are of 
that nature, often met with in manufactur- 
ing operations, which may be seemingly 
exactly duplicated elsewhere, but will not 
produce the same results unless there is 
also the special skill which comes only 
with experience. 

It should be said also that, while this 
description applies to the Morse factory 
as it is operated to-day, changes are con- 
stantly going on as improved methods of 
doing the work are devised, and it is ex- 
pected that a number of such changes 
will take place within the next few years. 

M. 
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A Trip from London to Fastnet 
Light. 
BY W. H. BOOTH. 
I doubt if ever a letter has been written 
to the Machinist” from this 
place where I am now staying. The jour- 


“American 


ney here from London—a distance of 600 
continuous 
further 


miles—takes about 22 hours’ 


traveling; and as one gets into 
the the 
more and more simple 


Leaving London by the crack train, the 


wilds, means of travel become 


and _ primitive. 
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celebrated Irish mail, with all modern ad- 
juncts of sleepers and mail vans, Holy 
head is reached in 6 hours, about 2:30 in 
the morning, and another 4 hours by a 
fast paddle steamer takes one to Kings 
town. Then the Ireland 
takes one to Cork, and from Cork a small- 
er train carries one to Skibbereen, a little 
much in the fields 
Skibbereen a steam tramway for 15 miles 
the 
still smaller place named Schull; but as 


best train in 


town very Beyond 


runs chiefly by roadside to a 
there are only about two trains daily, we 
took a car for the 30 miles between “Skib,”’ 
Crookhaven. At 
half-mile is by a 


as it is termed, and 
the last 


water in it, 


Crookhaven 


cable with out of which we 


hold up our feet. 


to describe the desolation growing denser 


every mile of these last 30 miles. Crook- 
Head, the 


western corner of Ireland, and the coun- 


haven lies just east of Brow 


try is mountainous and rocky, and on the 
rocks there is next to no soil, the huge 
bowlders sticking out everywhere; and 
what adds to the scenic grandeur is the 
extreme and varying angle of the strata, 
which incline in every direction and from 
the horizontal to the vertical angle, or 
The rock 


Silurian, 


itself is of 
the 


overthrown. 
oldest, 
whole district is as bare, rough and bleak 


even 


the probably and 


as it is possible to imagine. Deep-cut 
inlets run far into the land between high 
ridges of rock, and one has to make long 
detours round these havens to get beyond 
them. 
Every American who has come to 
Europe must have seen Brow Head, with 
Lloyds Signal Station on top, and, near 
to it, the 


tower standing on a 


Fastnet Lighthouse—a white 


pinnacle of rock 
which juts up out of the Atlantic about 
80 feet, and except in the calmest weather 
is surrounded and lapped by a boiling, 
dashes 
the 


lantern itself in moderately rough weather 


seething caldron of foam, which 


high up the rock and even engulfs 
Onto this Fastnet rock it was my object 
to get. The mode of landing is peculiar 
From the side of the rock projects a long 
jib, which reaches out nearly horizontally 
over the sea. From it hangs a rope with 
a loop in it. The loop is hung down to 
the sea; your boat is rowed under it; and 
you step into the bight of the rope, seize 
the rope with your hands, and trust the 
rest to the men on the rock who haul you 
up into the air, above the foam if possible, 
and swing you round until they can drop 
you on an elevated platform of rock 
Needless to say, this is not an experience 
that comes to one every day, nor one 
which many people care to undertake. 
The rock stands fully 8 miles off shore, 
so is well out in the open ocean and ex 
posed to the full fury of the Atlantic, and 
it is not possible to land except on the 
calmest of days; and to relieve the light- 
house men is often a matter of weeks in 
winter time. This little town 


Crookhaven had at one time several hund- 


ashore of 


It would be impossible 


red inhabitants, but telegraphs have made 
it of far less account than it once was as 
the place where the ships put off all the 
American there 
if that 
—and the place is of the smallest dimen- 


news for Reuter’s; and 


are not now more than 150 peopk 


sions, there being only a few (.sherfolk 
here. But the haven forms the _ head- 
quarters of the fisher fleet from the Isle 


of Man, over 200 miles away, and it strikes 
one as peculiar that fishers can come so 
where- 
The 
here. Last 


far and make it pay to fish off here, 
as the local people do so very little. 
French, too, come in 
the boat that 

brought in 8o dollars’ 


olten 


night ventured 


out 


To- 


only 


value of fish 


night there have gone out ten boats. In 
Scholl Harbor lies the “Jason,” a wat 
ship to look after the fishery, but that is 
the one sign of authority about. At night, 


the haven being landlocked and free from 


anything more than a ripple, there is not 
a sound to pe heard « xcept an occasion il 
voice. There is absolutely nothing to do 
but read or write, and | doubt if there 
is sO absolutely lonely a place in all Amer- 
ica; for this place, to a Londoner esp« 
cially, is more lonely and desolate than 
if there had been no one here at all Half 
the houses roofless denote a_ time of 
greater business, and this intensifies the 


feeling that is produced by such absolute 


quiet. Waiting in such a place for the 


| 1 | | . 
wind to drop, while work is waiting for 


you at home, is not the most exhilarating 
pursuit, unless you are absolutely indo 
lent of disposition. The geology is too 
mixed to be capable of complete compré 

hension; the flowers are numerous and of 
fauna comprises chiefly the 


an‘ it 


interest; the 


fowl and the pig, 


is curious to see 
how the fishermen here make a buoy from 


“piggy They just skin him, and tie up 


his arms and legs, and so on, and there is 
your buoy—simply a pig made _ water- 
tight 
Though it is only since yesterday 

have been here, it seems like three 
months, and we are stamping impatiently 
much to the surprise of the natives, who 
spend their time propping walls and can 
not understand our impatience. The first 


day after our arrival there was too much 
west in the wind to permit of the slightest 
possibility of landing, but it appears to be 
veering round to the north, and to-night 
(Saturday ince the tollowing was writ- 
ten) it has gone to the north—and we had 
a day sufficiently calm to make an at 
tempt to land. The mode of operation 

first to secure a small fishing schooner, 
ind with a fair wind we ran out in a little 
under two hours, and lay to a couple of 
hundred yards from the rock, where we 


took to our small boat, and by this means 
we were able to lie out a short distance 
only, but out of the surf. The lighthouss 


men threw off a buoy, and this we secured 
and by means of its rope, which was at 
tached to the head of the 60-foot jib, o1 
derrick, we pulled this out from its posi- 


tion against the side of the rock, so that 
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it hung right over us. This done, the 
men at the winch lowered the rope into the 
boat, and one by one we stepped into the 
swinging loop, and seizing the rope with 
our hands, were committed to the air. 
It is simply magnificent, traveling in this 
the boat and the rock. 
Above the rocky eminence, 
crowned by the white tower with its crys- 
tal top, and the rock sides are rough anda 
Below you boils 


way between 


towers 


rugged in the extreme. 
a green and white mass of mixed foam and 
water, and all around there are eddies and 
torrents, caused by the breaking of the 
swell upon the rock and by the rush of the 
the rock and Little 
Fastnet, a few yards separate. It is really 
impossible to describe the scene with any 


sea between main 


adequacy, it is so absolutely unique; and 
while you are trying to take it all in—the 
rock, the sea, the little boat fast receding, 
the sunlight and the huge tower above 
all—you find yourself already being low- 
ered upon the landing platform, whence 
you climb upwards by steps cut in the 
rock, or made up of Portland cement; for 
a good deal of work has been done, by 
way of solidifying and reinforcing the 
rock, to make it proof against the ocean’s 
fury. It is only safe to climb about with 
rubber soles, and in places they throw 
down a long rope from above, which 
gives a better security in creeping cat-like 
along the ledges of rock. It is only when 
you come to do this that you begin to 
realize the proportions of the rock; but 
even then it is a mere speck in the ocean, 
as many readers of the “American Ma- 
chinist” no doubt have seen for them- 
selves. 

A few hours completes all the work that 
we can do, and we leave the rock as we 
entered upon it, by means of rope and 
jib, and get back to Crookhaven again 
and a diet of fish; for we are out of the 
world here, and only vary our diet by 
sometimes catching our own fish, and at 
others consuming that caught by the fish- 
ermen. But the work done, I hied me 
back to London gradually, ascending the 
scale in the method of travel as we ap- 
proached London. 

The light on the Fastnet Rock is an 
oil lamp with a series of circular concen- 
tric burners, alternating with annular air 
When lighted, there appears a 
flame. At a dis- 
tance of about a yard is an octagonal lan- 
tern, each side built up of a composite 
lens; and the whole octagon is slowly 
revolved so that, to all observers, when a 


spaces. 


solid mass of bright 


lens comes into place and lies squarely 
across the line of sight, there appears a 
flash at that instant, preceded and _fol- 
lowed by a gradual increase and waning; 
and there are eight such periods per revo- 
lution. The lantern revolves on friction 
rollers and slowly. Oil is stored in iron 
tanks, and there is a store of cartridges 
which, in thick weather, are fired at five- 
the being 

especially in thick 


intervals, explosion 


for 


minute 


audible miles, 
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weather, when sound carries so well. 
The 18th April will always remain a red- 
letter day of remembrance to me by virtue 
of this most interesting visit, absolutely 
without parallel. Indeed, I suppose the 
rock may be set down as the most inac- 
cessible inhabited part of these Islands. 


A A A 


A Reducing Gear for Indicators. 


With any engine of respectable size, 
and in responsible service, and especially 
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main casting the fulcrum is made adjust- 
able, so that the length of the card pro- 
duced may be some precise measure, in- 
stead of being, as usually, whatever 
chance may produce. In Fig. 6 the ful- 
crum is above the sliding rod, and two 
cards lead off direct to the two ends of the 
cylinder. In Fig. 7 the fulcrum is below 


the sliding rod, and one card leads in one 
direction while a second card leads the 
opposite way.’ This arrangement might 
occur in the case of a steam pump or a 
steam-driven air compressor. In 


some 
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Fig. 2 



































Fig. 4 
f rr : ae FOIL I ILI I LL EL LILI OL LTTE EO ee ee; — 1 
| j ———— = Seine ———— = === } ! 
——— — American Machinist 
DETAILS OF INDICATOR REDUCING MOTION. 


with an up-to-date engineer, it is desir- 
able to use the indicator so frequently that 
a permanently-connected and always- 
ready reducing motion is a very desirable 
attachment. The cuts given herewith 
show two different styles of application of 


~ 


cases it is more convenient to use the ap- 
paratus horizontally. The vibrating rod, 
it will be noticed, is telescoped and slides 
in and out at each stroke of the engine. 
This device we understand to be largely 
an outgrowth of some discussions of in- 
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REDUCING MOTION ON 
what is apparently a very neat and satis- 
factory apparatus for the purpose. The 
details of its construction are also given, 
so that there is no need of an extended ex- 
planation. By means of the slot in the 








HORIZONTAL ENGINE. 

dicator reducing motions which appeared 
in our columns two years ago, although 
it, of course, is different from anything 
then shown. It is made by Capt. James 
Wright, 173 Drolet street, Montreal, Can. 
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Education and Invention. 

It is a noteworthy fact that the most im- 
portant inventions have sprung from the 
brains of men who have possessed very 
little precise scientific education, and it is 
almost equally true that such an education 
has never done much to develop or aid 
the development of any invention. It is, 
of course, an old story that professors 
never invent anything worth having. It 
is not quite true. We may, 
leave the professors alone; they have work 
enough to do without inventing. There 
are of well-trained scientists 
and engineers who are not professors, and 


however, 


multitudes 
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shall be able at once to understand why 
a rigid and scientific training may stifle 
invention. Such a training may be—and 
in mechanics, at all events, always is— 
there is 


fatal to discovery. It teaches 


nothing left to discover. Everything is 
known that can be known, for example, 
about heat and the steam engine, and so 
If a carefully trained student pro 
poses to himself to accomplish a certain 


on. 


thing in a particular way, his training may 
tell him that the thing he proposes to do 
cannot possibly be done, because the do- 
ing of it would break one of Nature’s laws 


The result is, of course, that he sits still 
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we will confine our attention to these, 
and ask how it is that accurate training 
seems to rob a man of all power of in- 
venting, and how it is that the best things 
in the world have been produced by those 
who have been comparatively ignorant. 
To explain the phenomenon, we must first 
settle what invention really is; what the 
word means; what its use involves. Now, 
we hold that nearly every invention is, in 
a sense, a discovery. In courts of law, 
hundreds of thousands of pounds have 
been expended in deciding what does and 
does not constitute an what 
does and does not constitute a discovery. 
Let it be conceded, for the sake of argu- 
ment, for the moment, that the difference 
between an invention and a discovery is 
one of degree, and not of essence, and we 


invention, 





PUMPING 





ENGINE See Preceding Pawe 


He 


Another man possessing far less 


and does nothing. bows to the in- 
evitable. 
knowledge does not know enough about 


the subject to prevent him trying a partic- 


ular experiment. He tries it and suc- 
ceeds. Then the learned man finds he 
knew too much and yet not enough. The 


invention is a success, and yet its success 
involves no infraction of Nature’s 
The ignorant man tried the experiment 
because he was ignorant; the learned man 
did not, because he held that it would be 
useless to try it. It cannot be disputed 
that, under the circumstances, 
did more harm than good. 
There are, however, certain inventions 
which are not discoveries at all; they are 
They involve 


laws. 


learning 


inventions by courtesy. 


little more than the combination in a 
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more or less novel form of old and often 


1 


well-worn thoughts and things. It does 


not appear to us that any amount of train- 


ing could hamper useful progress along 
this line. On the contrary, it may prove 
of the utmost service It may prevent 


the commission of very serious mistakes, 


and much waste of and 


this brings us back to the starting-point 


time money; and 


and the proposition that a high scientific 


training is often and in many ways fatal 


to the development or exercise of inven- 
tive genius Our readers who have fol 
lowed us so iar will see that the reason 
why lies in a nutshe ll; it can be stated in 
very few words. It is simply that knowl- 


edge is too often assumed to have reached 


finality when it has done nothing of the 


the belief is fostered and in- 


culcated by those 


kind, and 


books and 
We 


now speaking of professors only, 


who write 


treatises and teach, in various ways. 
are not 


but of teachers at large, whether in the 


college or the workshop. Each man is 


prone to say: “There, read that or listen to 


this. There is nothing more to be written 
or said; I have exhausted the subject, 
covered the whole ground.” A _ notable 


example is supplied by a very simple dé 
vice—the “hurdy-gurdy” or Pelton wheel 
We take 


shelves any book on Hydraulics published 


have only to down from our 
more than ten years ago, to learn that an 
impulse wheel driven by the impinging of 
a jet of water on its vanes must be extrava 


gantly wasteful of water; yet recent in- 
shown not only that the 
but that 


of things 


vestigations have 
Pelt ar w | 
elton wheel is very economical, 
so in the nature 
high 


admirable 


it ought to be 
The 


turbine, a 


produces the 


but 


nian oO science 


very Invention; 
the Californian miner, with practically no 
training, and plenty of water under pres 
sure, proceeding on quite different lines, 
turns out a machine very: much cheaper 
and simpler, particularly in the matter of 
installation, and one not less economical 
in the use of water. 


Lastly, we would point out that it is 


not the possession of knowledge that 
stops progress; the mischief is done by 
the assumption that the knowledge is 
final. In other words, the training be 
comes too dogmatical—too monkish, if 
we may use the word It cannot, we 


] ] 


think, be disputed that most of our leading 
scientific men know a great deal too much 
to invent anything; and so the world gets 
its steam, gas and oil engines, its railways, 


its high-speed ships, its power looms, its 


spinning jennies, its horseless 
not the 


the teacher, 


carriages, 
man of 
but 


its telegraphs, from 
not 


the hard worker, who is continually 


science, irom irom 


try- 
never learnt 


ing new things, because he 


that there is a law or limit beyond which 


he cannot go. No doubt much time and 
money and labor are wasted; but in the 
long run, the world owes more to the 


man who does not believe in the impossi- 
ble than it does to the man who sces it 


every where “The Engineer” (London). 
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ELECTRICAL MACHINERY. 


Building of a Great Dynamo—VII. 

The center magnet piece of the 1,500 
horse-power dynamo is a 12-sided poly- 
gon, having faces about 31 or 32 inches 
square, with an elevated partial flange on 
one side by which the magnet is bolted to 
the engine frame. The first operation on 


- om — 
if J ee 
pe 


First the finish lines of the duodecagon 
are laid out on the flat side of the center 
magnet, with the corners in a circum- 
scribing circle marked with a tool in the 
boring mill; this circle is divided by hand 
and tram bar into 12 equal parts, and 


straight lines connecting these 12 division 





Fig. 7. CENTER MAGNET 


the center magnet, which weighs ten or 
eleven tons as it comes from the foundry, 
is to face the flange and opposite side on 
the boring mill; this facing is simply 
a good machine cut. The faces of the 
polygon require as good machine finish- 
ing as may be; these faces are the seats 
to which the steel radial magnets are 
bolted, each by four large bolts, and the 
faces on the center magnet piece and on 
the ends of the radial magnets have to be 
scraped to a thoroughly good bearing— 
hence, must be machined as accurately as 
possible. The finishing of such a large 
heavy 12-faced mass of gray iron accur- 
ately is something of a problem. The 
center magnet is 10 feet in extreme diam 
eter, too big to go through any planer in 
the shop; and besides all that, even if a 
big planer with two tool posts giving 32 
inches vertical tool traverse were at hand, 
it would be very difficult to side down two 
sides of the polygon at the same time and 
have them exactly parallel with each 
other. The problem was solved by the 
purchase of a “Muskegon Heights” 
shaper. This shaper, as is well known, 
does not cut on the out-board stroke of 
the ram with a pushing cut, in the usual 
manner of shapers, but on the home 
travel, with a pulling cut. For this spe- 
cial tool a large finished base, like a planer 
cross-rail, is provided with a gibbed sad- 
dle, and this saddle is provided with a 
square vertically-acting ram having a tool 
post at its lewer end, and rack and pinion 
driven for a stroke of about 36 inches. 


without trouble. The first reduction of 
speed from the motor is by a worm and 
worm gear; after that it is all spur gear to 
the ram. There is no trouble in making 
the faces smooth and parallel; two cuts 
are taken over each face, roughing and 
finishing, and if all goes well, about ten 
or eleven days’ work finishes the faces in 
good shape. This machine and job show 
the advantages of the pulling cut in a 
striking manner, as it may be considered 
very doubtful if a pushing cut would fin- 
ish the sides parallel in any case, no matter 
how carefully it was handled. 

After finishing the faces, the next oper- 
ation is drilling and tapping the 6 stud- 
holes in each magnet face, 72 holes in all— 
48 large ones and 24 small ones—as seen 
in Fig. 29. These holes must all be ex- 
actly at right angles to the faces, and 
must all of them measure just alike from 
center to center, as they have to match 
up with corresponding holes in the radial 
magnets and magnet caps. This is an- 
other difficult job, owing to the size and 
weight of the center magnet; but in this 
case the difficulties could be met exactly 
as if the piece were little, and weighed 
ten pounds instead of ten tons. 

When the center magnet, Fig. 27, has 
its flange faced on the boring machine, 
it also has an internal spotting ring bored 





Fig. 28 ELECTRIC-DRIVEN SHAPER ON MAGNET 


marks define the plane of the faces. The 
shaper base is then clamped to the flat 
side of the magnet which stands on its 
flange on the floor, as in Fig. 28, in line 
with one of the faces to be finished, and 
the long-stroke ram is put to work, pull- 
ing chips off the magnet face. This pe- 
culiar shaper has an electric drive, and 
so can be moved from one face to another 


out to gage diameter, as clearly shown in 
the engraving. The center magnets are 
different sizes for different sizes of dy- 
namo, but this bored surface is of the 
same diameter in all, so that all the center 
magnets can fit one turned male surface 
the right size to enter the spotting ring. 
This turned plug to fill the spotting ring 
is formed on top of a turn-table, and the 
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turn-table is made to traverse on top ot 
the ways of the special 4-spindle driller 
shown in Fig. 29. The spindle-head of 
this driller is also changeable, and differ- 
ent spindle-heads are provided for differ- 
ent sizes of dynamos, so that all the center 
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ing through the wire P will pass through 
the wire on the armature A, by way of 
the commutator C. As will be seen, P 
passes directly to the brush B. From 
this brush the current passes into the 
armature wires, through the segment of 





Fig. 29. FOUR-SPINDLE 


magnets can be drilled on this one ma- 
chine. The spindle-heads also have a ver- 
tical adjustment on an upright at the 
right-hand end, Fig. 29, and there are 2- 
spindle heads provided, accurately made 
so as to locate the pair of small holes ex- 
actly in the middle between the large cor- 
ner holes. With this special machine, 
drilling out the stud holes in the center 
job H. L.A 
A a 
? P 


magnet becomes a comparatively easy 
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Series Motor or Dynamo 
The Action of the Series Motor and 


Generator. 
BY WILLIAM BAXTER, JR. 

The engraving shows a series-wound 
machine, which may be either a motor or 
a generator—a motor if current is sup- 
plied through the wires P and N, and a 
generator if the armature A is rotated, in 
which case a current can be taken from 
P and N. The series-wound machine is 
the simplest style of winding, and there- 
fore the best suited to the purpose of ex- 
plaining the action of such machines. 

The machine will first be considered as 
a motor. In that case the current enter 


MAGNET DRILLER. 


the commutator C0, with which it is in 
contact. After circulating through all the 
wire on the armature, it reaches the com 
mutator segment in contact with the 
brush B1; it then passes to the terminal ¢ 
of the field magnet coil M. After going 
through this coil it passes by the wire 
to the second magnet coil M1, and from 
the terminal ¢! of this coil to the wire . 

The current, in making this excursion 
through the wire wound on the machine, 
sets up a condition of things that causes 
the armature to rotate. The current tra 
versing the coils M and Wi magnetizes the 
field F’, the poles #'! F? of which surround 
the armature. If the current did not pass 
through the armature—that is, if the wire 
P connected direct with C—there would 
be no tendency to rotate; but as the cur- 
rent does pass through the armature, the 
rotative tendency is very great. The gen 
eral way of looking at this action is, that 
the magnetism of the field pulls the iron 
core of the armature around; but this is 
not the correct explanation. The action 
depends upon the fact that a magnet will 
push away from its wire in which an elec- 
tric current is circulating; therefore the 
force which rotates the armature is the 
push of the magnetism against the wire 
on the latter, or, more properly speaking, 
against the current in the wire. 

If we were to connect the magnet coils 
M M1 with one source of electricity, and 
the armature wire with another, we would 
find that if the current through the arma 
ture remained constant a variation in the 
quantity of current through the magnet 
coils would produce a corresponding vari- 
ation in the pull or torque of the arma- 
ture. On the other hand, if we kept the 
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current through the magnet coils con- 
stant, and increased or decreased the 
quantity of current through the wire on 
the armature, we would also obtain a cor- 
responding increase or decrease in tor- 
que. From the foregoing we see that a 
Variation in quantity of current in either 
the field magnet coils or the armature 
wire will produce a corresponding vari- 
ation in the torque rherefore, if we 
consider the figure just as it is drawn— 
that is, with the same current going 
through both field and armature—we will 
see that an increase in quantity of current 
will cause a still greater increase in ter- 
que, and a decrease in current a corre- 
sponding decrease in torque 

rhe foregoing facts are so simple as to 
be self-evident. That a change in quantity 
of current will cause a change in torque, is 
not difficult to understand; but there are 
many who do not see why the current 
changes, and unless this point is properly 


understood a clear comprehension of the 


subject is not possible. Those who have 
a very limited knowledge of electricity 
suppose that the only obstacle a current 
encounters in passing through wire 
wound upon a motor is the resistance of 
the wire, and taking this view of the case 
they cannot see why the strength of the 
current should change. If the resistance: 
of the wire were the only obstacle to re 
sist the passage of the current, this view 
would be perfectly correct; but as a matter 
of fact the resistance of the wire is a very 


small percentage of the total resistance 


opposed to the current The chief ob 
stacle to the flow of current through the 
armature is the counter-electromotive 
force which is set up by the action of the 
motor The production of this counter 
electromotive force has been fully ex 
plained in these columns, and need not 


be repeated here further than to recall the 
fact that the change in current is pro 
portionally much greater than the change 


in counter-electromotive force: Since the 


counter-electromotive force is alway 
nearly equal to the applied electromotive 


force, leaving but a small difference to 


overcome the resistance of the wire, it fol- 
lows at once that a relatively small drop 
of the counter-electromotive force will 
double or quadruple the quantity of cut 
rent Phis large variation in the current 
with a comparatively small variation in the 
counter-electromotive force causes a great 
variation in the strength of the field cur 
rent and magnetism. Since, then, the cur 
rent through the armature and_ the 
streneth of the fields are both changed at 
the same time to a large amount by a small 
change in the counter-electromotive force, 
it follows at once that a large variation in 
torque results 

It has been explained in these columns 
that with a constant field the variation in 
speed due to a variation of load is small 
In a_ series motor, however, the field 
strength is not constant, as the same cur- 


rent flows through both armature and 
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field. Should an increase of load occur, 
the first effect is a decrease of speed with 
a decrease of counter-electromotive force, 
This 
increase of current strengthens the field, 
which, as has been recently explained in 
these columns, acts to decrease the speed 
still further. We see, therefore, that with 
a series motor an increase of load leads to 
a comparatively large increase of torque, 
and also to a comparatively large decrease 


leading to an increase of current. 


in speed. 

With these explanations we can pro- 
ceed to show the action of a series-wound 
motor from the instant of starting. We 
will take a twenty-five horse-power rail- 
way motor: Such a machine would have 
a resistance of about one ohm, and would 
be operated by a current having an elec- 
tromotive force of five hundred volts. If 
we close the circuit, without using any 
external resistance (to cut down the initial 
current), the strength of current through 
both fields and armature at the instant of 
starting would be five hundred amperes, 
if the motor were entirely free from in- 
ductive action;* but as this condition is 
impossible, the actual starting current 
would probably be about three hundred 
amperes. With this amount of current the 
starting torque would be very great. This 
can be realized when we say that a cur- 
rent of three hundred amperes, with an 
electromotive force of five hundred volts, 
is equal to about two hundred horse- 
power. The enormous torque developed 
at the instant of starting would at once 
set the armature in motion; but this mo- 
tion would instantly develop a counter- 
electromotive force. The passage of the 
current would then be opposed, not only 
by the resistance of the wire, but by the 
counter-electromotive force as well; and 
as a result, the current would be cut down. 
This process would continue until a 
speed was reached where the counter- 
electromotive force developed would be 
sufficient to cut the current down to such 
an extent that the torque of the armature 
would be just enough to balance the me- 
chanical resistance opposing its rotation. 
If the motor were running free, the only 
resistance to motion would be friction; 
and as this constitutes only a small per- 
centage of the total power of a motor, the 
velocity would be very great. What the 
velocity would be under different loads 
can be shown with a sufficient degree of 
accuracy, for the purpose of an illustra- 
tion, without resorting to any compli- 
cated calculations. Railway motors gen- 
erally develop their rated capacity at 
about 350 revolutions per minute. This 
velocity for a twenty-five horse-power 
motor would give a torque at one foot 
from the center of the shaft of about 375 
pounds. This would require a current of 
about 42 amperes. If the speed is in- 

*The induction is a sort of back pressure set up 
by a sudden rush or increase in current. An ex- 
planation of the subject is not believed to be 


advisable in this article, as it would only serve 
tocomplicate the subject under consideration. 
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creased until the current is cut down to 21 
amperes, the torque will be reduced to 
something over one-quarter the above 
amount, in consequence of the current 
being reduced in both armature and 
fields. Cutting the armature current in 
half cuts the torque in half at once, and 
if the strength of the field magnetism 
changed in exact proportion to the 
change in the field current, halving the 
field current would again cut the torque 
in half, giving as a result one-quarter of 
the original torque. In point of fact, 
however, the field magnetism does not 
vary in exact proportion with the field 
strength. With small currents, the mag- 
netic strength of field increases nearly in 
proportion with the current, but as the 
current increases the proportionality does 
not hold good. In dropping from 42 to 
21 amperes, the reduction in strength of 
field would be nearly one-half; but in in- 
creasing from 42 to 84 amperes, the in- 
crease in field strength would probably 
be about fifty per cent. A reduction of the 
current from 42 to 21 amperes would re- 
duce the torque from 375 pounds to about 
100 pounds, and the speed would be in- 
creased to about 695 revolutions, while 
the power developed would be about 13% 
horse-power. A further reduction of the 
current to, say, 10 amperes, would reduce 
the torque to about 27 pounds, and the 
speed would be increased to about 1,260, 
while the power developed would be about 
6.5 horse-power. An increase of current 
to, say, 60 amperes, would increase the 
torque to about 700 pounds; the speed 
would be reduced to about 260 revolutions 
per minute, and the power developed 
would be about 35 horse-power. 

Tabulating these results, we would get 
the following: 


Am- 

peres, Torque. Speed. Power. 
60 700 lbs. 250 s 2? 
42-375 “ 350 = 
2I roo * 695 13% “ 
10 a” 1,260 6% * 


These figures show that a small change 
in speed produces a great change in 
torque. On this account this type of wind- 
ing is well adapted to railway work, and 
that is the reason why it is there used. 

For driving general machinery the ser- 
ies-wound motor is not suitable, because, 
as the above figures show, it will not run 
at a constant speed with variations in load. 
The reason for this is as follows: When 
the mechanical resistance that opposes 
the torque is reduced, the first effect is to 
increase the speed. This increase of speed 
increases the counter-electromotive force 
and reduces the current. The reduced 
current in turn reduces the field strength 
of a series motor, and, as was shown at 
length in a recent article in these columns, 
entitled “Electromotive Force, Counter- 
Electromotive Force and Speed,” reduc- 
tion of field strength involves a further 
increase in speed. ; 

Now, it is evident that if we can so 
wind a motor as to keep the strength of 
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current passing through the field coils 
constant, we will greatly reduce the vari- 
ation in speed required to increase the 
counter-electromotive force enough to 
obtain the necessary decrease in torque. 
If, in addition to this, we can so wind the 
armature that a very, small change in the 
counter-electromotive force will produce 
a great change in the current, we will 
have a motor that will run under wide 
variations in load with a small change in 
speed. These results can be accom- 
plished by what is known as “shunt- 
winding.” The shunt-wound motor will 
be discussed in a future article. 

The action of the series machine as a 
dynamo is more easily explained. 

There is no difference between a motor 
and a generator. If we pass a current 
through the machine it is a motor, and its 
power may be utilized by placing a belt 
on the pulley. If by the same belt the 
machine is driven it becomes a generator, 
and an electric current may be taken from 
the ends of the wires. If the machine is 
efficient as a motor it will be efficient as 
a generator. Asa motor the rotation will 
be in the opposite direction if the wire 
connections are not disturbed. If it is 
desired that the machine should turn in 
the same direction, the commutator brush 
connections should be reversed. 

A series-wound machine, as shown in 
the illustration, will deliver a constant cur- 
rent at constant electromotive force, if it 
is driven at a constant speed and the resist- 
ance in the circuit is kept constant. If the 
speed is increased the electromotive force 
is increased, and with it, of course, the 
current. Dynamos are naturally run at a 
constant speed, and the action under a 
change of resistance is of more interest. If 
the resistance is decreased, the immediate 
effect is an increase of current. With the 
series connection of the field, this increase 
of current strengthens the field, and the 
increased strength of field increases the 


electromotive force, leading to a still 
greater increase of current. 
This machine, therefore, is not self- 


regulating as a generator, any more than 
it is as a motor. Generators of this type 
are used for “arc” light dynamos; but in 
order that they may give satisfactory re- 
sults, a regulating device of one kind or 
another is used. 

Are lamps are usually arranged in 
series. The quantity of current must be 
kept constant regardless of the number of 
lamps burning; but the electromotive 
force must increase as the number of 
lamps is increased, in order to force the 
required quantity of current through the 
increased resistance. 

No method of winding a machine so 
that it will deliver a constant current with 
variable electromotive force, has been de- 
vised that will give satisfactory results in 
practice; therefore all the machines of this 
class are provided with other means for 
effecting the regulation. 
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Letters from Practical Men. 
That Compressed-Air Paradox. 


Editor American Machinist: 

In the issue of the “American Machin- 
ist” of April 16th, the article by Frank 
Richards, entitled “A Compressed-Air 
Paradox,” has puzzled me somewhat. I 
suppose it would be more correct to say 
it has puzzled me to see how he arrived 
at the conclusions he did. I have done no 
figuring, because I suppose the figuring 
is correct. I must say, however, that the 
reasoning appears to incorrect. It 
seems to mea case of incorrectly applying 
a correct formula, or of making a general 
application of a limited formula. The 
paradox seems to me more fancied than 


me 


real. 

Let us do a little common-sense reason- 
ing on the matter and let formulas alone. 
Let us take the first instance cited, that of 
a terminal pressure of 15 pounds gage and 
5,000 feet of 3-inch pipe. Mr. Richards 
figures on initial pressure of 191.7 pounds 
as necessary in this case. Now, with a 
terminal pressure of 45 pounds, he figures 
an initial pressure of 89 pounds only will 
be necessary. The reason given for this 
I can clearly understand, namely, that the 
air being more compressed, and occupy- 
ing less volume, will move through the 
pipe at slower speed, and thus have less 
friction to overcome. I cannot agree with 
his result, however. I think the first case 
will need the lowest initial pressure. 

With the terminal pressure 15 pounds 
there will be considerable velocity to the 
air and corresponding friction to over- 
come. There will be a point more or less 
removed from the outlet where the pres- 
sure will probably be 45 pounds. This 
point will probably be some distance from 
the exit. Thirty pounds pressure will 
overcome considerable friction. Why, in 
effect, may not this point be considered 
as the outlet of a new pipe line having a 
terminal pressure of 45 pounds and an 
initial pressure to correspond? As this 
pipe is less than 5,000 feet long, and has 
the same terminal pressure as that as- 
sumed for the second case, the friction 
must be less and the initial pressure less. 
How the pressure can increase faster in 
one pipe than in another, beyond the 
points of equal pressure, I cannot see. The 
friction losses in a portion of the pipe 
must be less than in the whole. 

The initial pressure therefore, instead of 
being 191.7 pounds, will be less than 89 
pounds, granting that 89 pounds is cor- 
rect under the conditions for which it was 
given. The same reasoning will apply 
to the other example cited. I cannot see 
how a lower initial pressure will be neces- 
sary where the terminal pressure is 60 
pounds, than where the 60-pound point is 
removed some distance back from the 
exit. The formula, as applied to these 
two cases, seems to be applied to condi- 
tions widely outside the limits for which 
it was intended. 
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The formula used makes the volume an 
essential function. The really essential 
function is the velocity, volume being func- 
tional only indirectly. The velocity, how- 
ever, decreases as the pressure increases, 
while the formula evidently supposes the 
velocity to be the same at all points. 1 
would ask here can a formula for this pur- 
pose, correctly applicable to all condi- 
tions, be constructed without recourse to 
the calculus? 
those having a limited application, are all 
right if their limitations are understood. 
Where their results are clearly contrary 
to common sense they should not be used. 

H. L. REYNOLDS. 


“ a A 


Approximate formulas, or 


Editor American Machinist: 

In the current issue of the “American 
Machinist” there appears an article by 
Mr. Frank Richards, entitled “A Com. 
pressed-Air Paradox.” He _ calculates 
that, to transmit 2,000,000 cubic feet of 
natural gas in 24 hours through a pipe 6 
inches in diameter, 12 miles long, with a 
terminal pressure of 1 pound, the gas must 
1,379 
pounds per square inch; and with a ter- 
minal pressure of 60 pounds instead of I 
pound, it is only required to compress 


be compressed to a pressure of 


the gas to a pressure of 122.79 pounds 
From these figures it is evident that it is 
more economical to transmit compres- 
sible fluids at high pressures, allowing 
the energy stored in the fluid at the de- 
livery end to escape as lost energy, than 
it is to transmit at a lower pressure and 
have no surplus energy stored in the fluid 
at the terminal. 

I would like to ask Mr. Richards if this 
is what he calls a paradox. I think that 
if his formula for the loss in head would 
take into consideration that the velocity 
varies inversely as the pressure, his initial 
pressure for the lower terminal pressure 
would be very much reduced. 

On page 489 of Kent’s ““Mechanical En- 
gineer’s Pocketbook” appears a table, by 
Mr. Richards, of the head or additional 
pressure in pounds per square inch re- 
quired to deliver air at 75 pounds gage 
pressure through pipes of various sizes 
andlengths. Inthistable is stated that 1,500 
cubic feet of free air per minute are trans- 
mitted through a 6-inch pipe 5,000 feet 
in length, with a loss of 3.99 pounds press- 
sure. This means that the initial pressure 
necessary to transmit this volume through 
the given length would be 94 pounds ab- 
solute, the terminal pressure being 75 
pounds by gage. Now, if the volume de- 
livered be increased to 3,000 cubic feet 
per minute, the additional pressure re- 
quired would be 16 pounds. In deliver- 
ing this volume at one-half the above ter- 
minal pressure, or 45 pounds absolute, 
we would require an initial pressure of 61 
pounds. If we again increase this volume 
to 6,000 cubic feet per minute, delivering 
it at one-quarter the above terminal pres- 
sure, or 22% pounds absolute, the addi- 
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tional pressure required would be 64 
pounds per square inch, making initial 
86% pounds. If we again increase this 
volume to 12,000 cubic feet per minute, re- 
ducing the one- 
eighth of the above, or 11.25 pounds, the 
additional pressure required would be 256 


terminal pressure to 


pounds per square inch, making an initial 


of 267.25. Thus, it will be seen that with 
1,500 cubic feet of free air delivered at an 
absolute pressure of 90 pounds per square 
inch, the initial pressure required was 94 
With 12,000 cubic feet of free 
air delivered the 

pressure being 11.25 pounds absolute, the 
The amount ot 


pounds. 
per minute, terminal 
initial pressure was 267. 
energy stored in the air at the delivery 
end is the same in the two cases; but the 
amount of energy required to compress it 
at the initial is approximately twenty-four 
times in the last case that required in the 
first. that, as 


stated above, it is 


Therefore, it is evident 


more economical to 
transmit compressible fluids at high ter- 
minal pressures, the energy 
stored in the fluid to escape as lost 
energy, than to transmit at lower pres- 


allowing 


sures. 

I would like to ask Mr. Richards whether 
I am correct in this deduction. 

W. COOPER 

Schenectady, N. Y. 

A 4 A 
Greek Letters in English Formulae. 
Editor American Machinist: 

I was glad to read your pertinent edi- 
torial of March 26th, on the “Treatise as a 
Book of Reference,” been 
thinking of troubles of my own in the 
same line during the last three months. It 
seems to me it is time that writers on pure 


since I have 


and applied mathematics and kindred sub- 
jects took the trouble to adopt a more 
consistent, uniform and consequently use- 
ful code of letters and signs in algebraic 
formule and geometric diagrams accom- 
panying them. 

What business has a character that is 
strange to our eyes, foreign to our lan- 
guage and unlike the thing it represents, 
in a workman’s formula? Why are there 
so many Greek letters—crumbling bones 
of a two-thousand-year dead language— 
cropping out in text and reference books 
for English-using readers? Why load 
down practical formule with so much for- 
eign, forget-able material that is doubly 
“Greek” to the still greater number of 
men who would find the formule useful 
if they understood them? 

I expect to hear in answer that the 
Greek letter serves to keep an important 
thing or idea separate from the common 
things or ideas considered at the same 
time—a more convenient handle by which 
to work the thing. The trouble is, that 
after we are out of school—and very often 
while we the 
name of the handle and it no longer fits 


are in school—we forget 
our hand, as it were, and we are contin- 
ually in the awkward predicament of hav- 
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ing to find or make a handle for a handle 
before we can handle it! 

In the one case, above all others, where 
an outsider would suppose a foreign char- 
acter would be useful and appropriate to 
represent an idea of frequent occurrence 
and radical difference from the rest of the 
formula one of the commonest of com- 
mon letters is found carrying on the im- 
portant work—that is the 4, for the sign 
The sign 
of integration, is, however, very appropri- 
ately represented by /, which will pass 


of differentiation in calculus. 


for 8, the initial of “sum,” and yet will not 
be mistaken for it. Some authors seem 
to regard its use as a mistake, however, 
since they strive to put some Grecian, 
angular grace into the sign by bending it 
into this shape  & and calling it Sigma, 


which may possibly mean “‘sum” or be its 
first letter in Greek. 

Unwin’s “Machine Design” bristles with 
Greek, and is well supplied with inconsis- 
tencies of uses of letters: For instance, 
HP and H, P. 
power, while P N means P multiplied by 
N. In speaking of riveted joints, dt 


mean number of horses’ 


means diameter of rivet times thickness of 
plate, but in other places it means “‘differ- 
ential tee.” 

As a better order in 
formule, I would offer the following sug- 
gestions, hoping to hear from others in 


starter toward 


criticism, improvement and additions: 
First only 
known or easily recognized characters be 


and foremost—Let well- 


used—for letters, English; for numbers, 
the common figures, not I, II; for opera- 
tions, the common mathematical signs; 
and for angle, etc., signs which imitate the 
thing—as L for angle, | for perpendicu- 


lar, ete. 
Second—Let all points, and bodies re- 
ferred to as a whole, be indicated by capi- 


BC” 


(meaning the line passing through, or 


tal letters only— as shaft A, “‘line 


whose ends are the points B and C). 
Third 


resent quantities always; never to repre- 


Let small letters be used to rep- 


sent points. 

Fourth—To show that points or quanti- 
ties are similar, use the same letter with 
different subscript figures, or smaller let- 
ters—as 4,, B,, 4B, for top, front and side 
views of point 7; or s,, s,, s, for crushing, 
tensile and shearing strength s. 

Fifth—Ideas like differential, 
and the like, which are radically different 
in meaning from the ideas ordinarily found 
in formulz, but which are still used fre- 
quently, should be represented by char- 
acters equally different to avoid confusion. 


integral 


Of course, while criticising the short- 
comings of manuals, we should remember 
that we owe their authors many thanks 
for substantial assistance over roads that 
would be without a guide to us but for 
them; but, on the other hand, there are 
text-books by the dozen on subjects so 
old that the plea of pioneering will not 
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excuse the author for getting so far away 
from practical roads. 
JOHN C. BLEy, 
Armour Institute Technology. 

Chicago, III. 

[The difficulty of learning the notation 
used in any book is about the smallest in- 
curred in reading the book, and we do not 
think the plan suggested by our corre- 
spondent would go very far toward light- 
ening the task of reading any mathemati- 
cal treatise. Moreover, the difficulties in 
the way of getting any such plan univer- 
sally adopted are practically insuperable, 
and certainly not worth the effort for the 
benefits to be realized. Meanwhile, what 
would our correspondent do with existing 
books? The learning of the few Greek 
letters commonly used is a trifle for each 
student, and it is certainly far more prac- 
ticable for each one to do this than to 
endeavor to have it done for him by striv- 
ing for concerted action among writers in 
abolishing them. 

What can be more natural than the use 
of H P for horse-power, and what can our 
correspondent suggest that is better for 
the purpose? 

So far as the suggestion of using char- 
acters outside the alphabets for ideas dif- 
ferent from found in 
formule is concerned, the difficulty of 
finding type for them crops up at once. A 


those ordinarily 


portion of our correspondent’s letter can- 
not be represented for this reason. 

Our correspondent is in error in saying 
that the signs /and > are synonymous. 
The latter is the sign of summation of a 
limited number of actual values, each be- 
ing known. As related to /, it is a sign of 
an approximate result, while /1s an accu- 


rate one. The sign & is justified by a real 
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with a hole through the head was inserted. 
Through this hole, in the head of the pin 
P, a rod R& passes and is clamped in the 
desired position by a set screw behind the 
lever. When the carriage strikes the end 
of the rod R, lying in the ways, it throws 
over the lever and releases the clutch C 
stops the feed. The thing 
could easily be arranged to work with 


and same 
carriage feeding toward the tail-stock. 
F. S. HARTWELL. 
University of Wisconsin. 
A a A 


A Self-Tightening Pulley. 


Editor American Machinist: 

I had occasion recently to take apart a 
machine imported Germany, and 
found that the pulley had a method for 


from 


fastening on the shaft which was new to 


me at ieast, and I send you a rough sketch 








PULLEY. 


A SELF-TIGHTENING 


of the same, hoping it may interest some 
of the readers of the “American Machin- 
ist.” There 
lately in your columns in regard to meth- 


has been some discussion 
ods of fastening pulleys on shafts, and 
this sketch may be apropos, although the 
pulley to which it was applied was a small 
one, about 8 inches in diameter. I made 
a number of pulleys the owner of 
the machine; and although I informed him 


that he had better have them fastened with 


for 
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AN AUTOMATIC STOP FOR LATHE FEEDS 


An Automatic Stop for Lathe Feeds. 
Editor American Machinist: 

I inclose you a sketch of an automatic 
stop which may very easily be put on a 
Flather lathe. I put 26-inch 
lathe in about 2™% hours. 

A hole was tapped into the frame at A, 


one ona 


into which a cap screw was screwed to 
hold the lever L in place. At P, a pin 


set screws, he insisted on my making them 
in all respects like the sample, and ex- 
plained his reason was that, by turning 
the pulley backward until the round roll 
reached the widest part of the eccentric 
chamber, he could easily slip the pulley 
off the end of the shaft for the purpose of 
cleaning the same. 


WILLIAMS. 


J. P. 
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An Adjustable Angle for Draftsmen. 


Editor American Machinist: 

The discussion opened in your columns 
by Mr. Swift on a “Third Triangle fo 
Draftsmen” has been deeply interesting 
to me; and when another correspondent 
gave new life to the subject by starting it 
in another direction, that of the adjustable 
angle, I determined to send in my little 
piece on that very convenient tool. 

I inclose you sketch of the one I have 
convenient. It 











made, which I find very 
em 
) 
— 
AN ADJUSTABLE ANGLE FOR DRAFTS 
MEN. 


is adjustable from o° to go°, and the 
clamping device being very positive, it 
is not liable to be disarranged in using, 
I think, is the defect in those which 


The blades are of cel 


this, 
have been shown. 
luloid, which is the only best material to 
The only 


thing my angle needs to make it perfect 


use for draftsmen’s angles. 
is a protractor attachment, so that the ce 
Per 
haps some of the readers of the “Ameri 
Machinist” 
scheme for the purpose, and do the draft 


sired angle can be set on it at once 


can can suggest a practical 


ing profession a favor. 





T. H. FAIRWEATHER. 
Brooklyn, N. Y. 
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A MILLING-MACHINE DIFFICULTY 


“A Milling-Machine Difficulty.” 
Editor American Machinist: 

If “Theo,” in your issue of April 3oth, 
will cut out the T-slot in his platen, as 
marked at C on dotted lines, he will not 
hear any more cuss-words. The idea is 
that, when the bolt-head strikes on the 
corner marked D, the bolt will turn 
around so that the corner A will pass by 
the corner ©, where the stock has been 
taken off. I hope this is plain enough. 


J. MOFFIT. 
Providence, R. I. 
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A Neat Differential Pump. 


Editor American Machinist: 

As you have recently published a few 
novel pumps, I send you a photo of one 
of my own “freak designs,” used as a 
pressure pump to test small globe valves. 
but 


see in the photo, yet is double-acting, dis- 


It contains two valves, as you can 


charging each stroke, but the suction not 


the downward stroke—a so 


acting on 
called “differential.” 

If you care to publish it, you may do so 
Though built in the latter part of the ‘So's, 
it has never been published, to my know] 
edge. 

CHURCH, 


CHAS. E. 


Norwalk, Conn. 





A DIFFERENTIAL PUMP 
— a. A 


The Elliptical Chain Wheel. 


Editor American Machinist: 

Seeing in your paper, page 108, the de- 
scription of the “lever” chain for bicycles, 
which has 


reminded me of a question 


several times occurred to me, being in 
reference to the elliptical sprocket wheel 
which was quite popular on bicycles a 
couple of years ago, though now it is not 
furnished by any maker, so far as I know 
As you probably know, this was intended 
to render the turning moment on the driv- 
ing wheel more uniform, and to counter- 
act to some extent the results of the differ- 
ent crank positions. 

Are not the moments measured as indi- 
cated in sketch, @ and 6 being the respec- 
tive lever arms acted on by the pull P in 
the chain? 

The question is, 
on the large sprocket wheel at the point 


then—Is it the tooth 
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of tangency of the chain that does the driv- 
ing, or is it the pull distributed between all 
the teeth in the arc of contact of the chain 
and wheel? If so the proportion borne 
by each must vary according to its dis- 
tance from the center of crank axle. It 
is necessary, of course, in this case that 
there be no difference in pitch between 
chain and wheel 

I never had an opportunity to test the 
elliptical sprocket wheel myself, and I do 
not know whether the advantages claimed 


P 


i 


CODD 


b—_ | 


ELLIPTICAL CHAIN WHEEL 


for it were realized in practice. It may be, 


however, that the manufacturers never 
made the eccentricity of the ellipse enough 
to make a difference of any consequence, 
and this may be one reason why it “went 
out of fashion K. 

| Che 


1 
wheel 1s, Ol 


effect of the elliptical driving 


course, to make the treadle 
movement somewhat sldwer at the middle 
of the somewhat quicker 


The 


would be slack when the wheel was in the 


descent and 


when passing the centers chain 


first position, if tight when in the second 


position. If geared two to one, the slack 
ness could be corrected by an eccentricity 
of the small chain wheel. The pull of the 


chain would always be tangent to the el 
lipse, and the radius at the point of tan- 
All 
the teeth with which the chain might at 


gency would determine the leverage. 


any time be in contact might help to hold 
the chain from slipping, but they need not 
be taken into account in computing the 
that 


power distribution. It would seem 
the elliptical sprocket wheel would be 
more effective, and, for a time perhaps, 


more valuable as a selling device than for 
Ed. ] 
6 a a 
Changes in Iron in Contact with 
a Chill. 
Editor American Machinist: 

In reading Mr. L. C 
“A. R. J.,” I-was somewhat surprised, and 
like to Mr. Jewett, through 
your valuable paper, a question or two in 


a driving geat 


Jewett’s answer to 


would ask 


regard to his statements. 
He says that the graphite is changed 
carbon by coming into 


into combined 
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contact with the chill or iron part of the 
mold. If such is the fact, why not make 
the castings to be chilled from No. 1 char- 
coal iron, as that certainly contains more 
graphite than a No. 3 iron, and certainly 
more than No. 4 or No. 6? 

Again, what is the use of making these 
higher numbers of iron, which contain 
less graphite and more combined carbon, 
if his theory is correct? 

Now, I would like to ask Mr. Jewett if he 
can chill No. 1 charcoal iron if his chill 
is three feet thick. My experience, after 
twenty in the chilled-iron 
business, is that it can’t be done. All he 
can do is to close the grain and darken 
the iron that comes in contact with the 
chill. Now, I have been making and mix- 
ing the iron for crusher jaws for the past 
ten years, and never make the chill thicker 
than the casting, so that the chill that “A. 
R. J.”” uses is plenty thick enough, for 1 
can chill them clean through without any 
difficulty; but perhaps this is owing to our 
great altitude—who knows? 

E. GRINDROD. 


active years 


Helena, Mont. 

A A A 
Editor American Machinist: 

Answering the letter of E. Grindrod, 
Helena, Mont., criticising my advice to 
“A. R. J.” as to thickness of chill, or 
thicker chill than the dimensions given 
by “A. R. J.” in his inquiry, I will state 
in this connection that I have never been 
shop-mate with crusher work, but have 
had considerable experience with other 
chilled work, such as car wheels, rolls and 
stamps for stamp mills, glass molds, etc., 
where the depth of chill was an important 
factor in the castings required. 

The point I tried to make clear to “A. 
R. J.” was, that the rapid or sudden cool- 
ing of the liquid iron had an important 
influence on the depth of chilled portion 
of a casting, and that a thick chill would 
take care of the heat and extract it quicker 
from the liquid iron during solidification 
than a thin chill would. When the thick- 
ness of chill was mentioned, extremes 
were not intended; neither was it to be 
inferred that, if thick enough, any mixture 
or grade of iron could be chilled. 

My friend in Helena asks if I can chill 
No. 1 charcoal iron if chill is three feet 
thick. No; I don’t claim that, as No. 1 
charcoal iron is that rich in graphitic car- 
bon that all the graphite would not get 
changed into combined carbon during 
solidification, and that must occur to pro- 
duce a white crystalline chill. Just what 
the result might be if repeatedly melted 
and poured on a chill, I would be much 
interested to see tried. I think, however, 
if that portion of a casting of No. 1 char- 
coal iron—that portion in which our friend 
says the grain is closed and made darker 
by contact with the cold chill surface— 
was analyzed, it would show a greater 
percentage of combined carbon than parts 
of same casting farther removed from the 
chill, be the latter 3 feet or 1 inch thick. 
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I have had some experience with glass 
iron molds with chilled surfaces to be 
dense and close-grained; the surfaces in 
contact with chills 1 inch or 1% inches 
thick were very perceptibly harder, and 
density deeper, than if chills 14 inch were 
used. Thick chills will keep their shape 
longer without warping than thin chills, 
as the repeated uneven expansion fre- 
quently causes flat chills to warp if thin. 

If I may be allowed, I would refer my 
Montana friend to the very interesting 
and valuable work, and an acknowledged 
authority on Metallurgy, entitled “A Man- 
ual of Metallurgy,” by William Henry 
Greenwood, F. C. S., Associate of the 
Royal School of Mines; published by G. 
P. Putnam’s Sons, New York. On page 
51, Article 58, it reads: “In cast or pig 1rom 
the carbon exists in all cases both as com- 
bined and graphite carbon. In gray iron 
wholly as graphite. But in white iron, 
i. e., chilled of ‘Speigeleisen,’ the carbon 
is almost wholly combined, only a small 
quantity existing as graphite. Cast iron 
in its fluid state holds an amount of car- 
bon in solution which, as the metal cools 
slowly, separates as graphite; while if the 
metal be suddenly cooled, the greater por- 
tion of the carbon is retained in combina- 
tion with the iron.” Chapter VI, page 61: 
“Gray pig iron, if suddenly cooled, be- 
comes white Swedish pigs, which are cast 
as rectangular plates in iron molds, thus 
chilling the surface. It is found that 
however gray the bulk of the metal may 
be, it usually exhibits on fracture a skin 
of white, showing the chilling effects ot 
the iron mold on the liquid metal, attended 
with the conversion of the carbon at the 
chilled, surfaces wholly combined 
carbon.” Similar testimony on 
117 and 118. 

Also refer our friend to the “Encyclope- 
dia Britannica,” where, by the opinions of 
such eminent metallurgists and chemists 
as Kartsden, Gurlt, Mattieu and Williams, 
etc., he will see that the complete com- 
bination of the carbon with the iron is 
absolutely necessary to obtain a good 
chill: “The hotter the iron the more thor- 
oughly is the graphite in solution with it, 
and the quicker the solidification the 
deeper the chill, from the greater quantity 
of graphite changed to combined carbon,” 
etc., etc. 

It seems from all this testimony that 
there can be but one conclusion, as named 
in my advice to “A. R. J.,” “to make the 
iron as hot as possible and pour it hot, 
and cool it quick; and if a comparatively 
thin chill won’t or does not do it, to make 
chill thicker is a good and inexpensive 
thing to try. It would last longer, cost 
no more to make or handle, and the extra 
metal in it would be there when it became 
scrap.” Altitude I don’t think has any- 
thing perceptibly to do as to chilling iron; 
at least, I do not know that it does. But 
I do know that the working of the cupola, 
mixture of the temperature it is 
poured, and the thickness of chill to in- 


into 
pages 


iron, 
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sure rapid solidification, one and all, are 
conditions not to be ignored in success- 
ful manipulation of chilling irons and 
the product thereof. 
L. C. JEWETT. 
Boston. 





OFF. 


BREAKING 


Breaking Off a Piece. 


Editor American Machinist: 

In your issues of March 5th and May 
7th the items of Tecumseh Swift and 
“Spiral” interested me very much. But 
why not do away with the manner of 
breaking off a piece as done by both Mr. 
Swift and “Spiral,” and try the following 
plan? With either tool Burden's 
best, or Norway iron, I have found it 
works equally well: 

Nick bar slightly on both sides, and 


steel, 


pass through hole in swage block so that 
nick on bottom shall come even over edge 
with 
against upper side of hole. 


bar raised 
A blow on 


of block, back end of 
end will break it off very easily and 
squarely. If a long bar, place over any 
heavy piece that has hole through it of 
four diameter. Place 
nick hole and _ strike 
squarely over nick, as per sketch. 
SHORTY. 


or five inches in 


over center of 


- e A 


Admission Requirements to Engi- 
neering Schools. 


Editor American Machinist: 

The interesting discussion carried on 
in your columns on this subject, together 
with the question put by Mr. William O. 
Webber in his communication of March 
12th, “Where can we find the ideal engi- 
neering school on these lines, turning out 
good foremen, superintendents and chief 
engineers as well as professional men?” 
leads me to suggest that the table fur- 
nished herewith gives, in some measure, 
an answer as to what the graduates of 
the Worcester Polytechnic are doing. 
The table gives a résumé of the entire 
graduate body for the years 1871 to 1895, 
inclusive, embracing a total of 650 men in 
fourteen classified occupations, the fig- 
ures in the body of the table giving the 
percentage (based on the total member- 
ship of each class) of its members in each 
occupation. The number of men on 
which the percentages in each case are 
based, is found at the foot of the column 
bearing the year of the class graduation. 

Of the 650 men recorded, but 4 per 
cent., or 26 men, are not engaged actively 
in lines of work for which the Institute 


Of the 


course specially prepared them. 
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remaining 164 men in unclassified occu- 
pations, marked “Others,” 
that the catalog of the Institute does not 
give with sufficient clearness the occupa- 


it may be said 


tions of these, though they may in general 
be classified with the others, and this 
classification is in no way an indication 
that they are not in active service in some 
of the lines that are mentioned. A refer- 
ence to the table will show at a glance that 
the largest proportion of the men get into 
This is 


The next 


business for themselves. espe- 
cially true of the older classes. 
grade may be named as the “Managers 
in Business,” and in this grade, as well, 
the older classes are largely represented. 
“Superintendents,” “Mechanical 
neers” and “‘Assistant Engineers” are also 
well filled out with older classmen. The 
positions of “Draftsmen,” ‘Professors 
and “Chemists,” 
cians” and others are more fully occupied 
by the more recent graduates; and also, 


Engi- 


Instructors,” “Electri- 


the proportion of the unclassified is far 
greater in the recently graduated classes. 
The logic of the table would therefore 
seem to be that the more responsible posi- 
tions are gained after years of service, to 
which the Institute training is merely the 
foundation, and in no way a part of the 
superstructure. At this juncture it is perti- 
nent to point out, therefore, that no Insti- 
tution, however thorough or severe its 
course of instruction and training, can 
be supposed to turn out anything—fore- 
men, superintendents, or anything else. 
It simply turns loose a lot of raw material, 
from which, later on, these various grades 
of engineers may develop. 

The one element which must be forever 
engineering 


lacking in the training of 


schools is that of competition, which is 
the life 
may no more expect to produce success- 
ful men in any of the 
without this element, than to read English 
without a knowledge of the alphabet. 

The number of men applying for ad- 
mission to the best grades of our engi- 
neering schools is far in excess of their 
facilities to accommodate them, which is 
in itself the best proof of the value of the 
training they are giving, and furnishes a 
school with its best means of keeping to 
the high standard of the past, and enables 
it to produce a better standard for future 
classes by selection of a portion only 
from the large number that apply for ad- 
mission to its courses of instruction. The 
faw material thus operated upon by the 
schools is constantly, by virtue of the 
severity of the prescribed requirements 
for entrance, more thoroughly equipped 
and ofa better sort than formerly, and we 
may reasonably expect better things of the 
coming years’ products from these schools 
than the past, as shown—good as it has 
been. The writer believes, therefore, that 
the requirements of admission to our en- 
gineering schools may by no means be 
lowered if we propose to have the future 
engineer an improvement along all lines. 


of the business world; and you 


occupations named, 
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This position by no means controverts 
the that more trade schools and 
more manual training schools and insti- 
tutions, easier of access and having less 


fact 


admission requirements, are needed; in 
fact, these schools are the very best allies 
that the true engineering schools can pos- 
sibly have. 
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cal Engineers t 
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Master Mechanic 
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BOLTS FOR DIVIDING HEAD OF MILLING 


MACHINE 


Bolts for Dividing Head of Milling 
Machine. 
Editor American Machinist: 
“Theo's” 
dividing head bolts (April 30th issue) has 
touched me on a tender spot, as I have not 


reference to difficulty with 


only experienced the “bruised fingers and 
,’ but on several occasions have very 





nearly dropped this expensive piece of 
mechanism on the floor when attempting 
to place it on the platen. 

The remedy that had occurred to me 
was to make one long head common te 
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both bolts, as shown in elevation in Fig. 
1 herewith, and bottom plan in Fig. 2. I 
think the way I show would be more effec- 
“Theo's” after the 
made, as in 


tive than thing was 


his device the resistance to 


turning is quite near the center of the 
bolt, but in mine it is as far off as the dis- 
tance between the bolts. On the other 


hand, my two bolts with one head would 


YEAR OF GRADUATION 


be an awkward piece to machine, 


*Theo’s” method not only easy of exe 
cution, but is readily applicable to the 
machines as they ulready exist 


Another thing that has occurred to me, 


was that two counterbored holes could be 


made in this long bolt-head, that were a 
loose fit on two shouldered screws tapped 
into the bottom of the tongue; so that 


when some other chump loosens the two 
large holding nuts more than is necessary 
in taking the head off the platen, the long 
bolt-head will not drop down far enough 
to strike the bottom of T-slot when I want 
to put it back 

WALTER GRIBBEN 
Brooklyn, N. ¥ 
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American Windmills in Nicaragua. 
United States 


Managua, 


Consul Lewis Baker, 
Nicaragua, reports that H. E. 
Low, at present acting as American Vice- 
Consul at that port, struck the idea that 
he could run certain machinery on his 
the 


He ordered a windmill from Chicago, and 


larm in mountains by wind power. 
attached to it his hulling and other ma- 
coffee. 


When all connections had been properly 


chinery necessary for cleaning 
made, the result was far beyond his most 
sanguin¢ 


This 


periment 


expectations 
to his 
lead to a large 


successful termination ex- 


will doubtless 
number of orders in the near future for 
American windmills 

A A os 


The “Wood Worker” that “each 


Says 


harder for 


year it becomes incompetent 
men to succeed in any wood-working 
business.” If it were otherwise, the 


wood-working business would be a very 


peculiar one 
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Damage to Machinery by Fire. 
The subject of the damage to machinery 
by fire was brought up at the St. Louis 
i. 5. BM. Be, 


cussed somewhat, but, it seems to us, in- 


meeting of the and was dis- 
adequately, all the expressed opinions be- 
effect that utterly 
ruined by going through a fire, and that 


ing in machinery 1s 


an insurance should pay for 


burned machinery the full difference be- 


company 


tween its value previous to the fire and its 
value as old iron. 
With all due differ 


from this opinion, as we think very much 


respect, we must 
depends upon what kind of machinery is 
burned. 

If a fine graduating engine, made up ot 
many small parts, most of which have been 
made with the utmost possible accuracy, 
and which must be kept so in order to be 
of any value, were to go through a fire, 
we should say its value as a machine 
would then be practically nothing, and 
this would be the case also with any com- 
paratively light and extremely refined ma- 
chine, the proper action of which depends 
upon mechanical perfection of construc- 
tion. 

A fine universal milling machine, a uni- 
versal grinding machine; a fine lathe— 
particularly if a small one—and most all 
the machinery used in watch manufactur- 
ing would certainly be ruined by fire; but 
we can all think of machine tools, of very 
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indifferent original accuracy of construc- 
tion, that would probably not be much 
hurt by fire, and there is undoubtedly a 
good deal of machinery used in black- 
smith shops, for instance, that fire 
would injure comparatively little. Taking 
a drop hammer—such a one as is used in 
forge shops, for instance—and the most 
expensive portions of such a machine 
usually sustain very little damage by fire, 
and in some cases none at all. 

A shop manager of our acquaintance 
exempts from his fire insurance policies 
his boilers, but includes the fittings and 
smaller parts connected to them, his opin- 
ion being that the risk of damage to 
boilers by fire is so small as not to be 
paying 
gages, valves, etc., are apt to be ruined. 

We think it is clear that the degree oi 
injury that a machine will receive by go- 
mainly 


worth for, though, of course, 


ing through a fire will depend 
upon the character of the machine, though 
also to some extent upon the character of 
the fire, and the way in which water is 
To say that every 
machine that has passed through a fire is 


used in putting it out. 


useless, is a statement that seems to need 
some qualification. 


A A A 
The Recent Steam Engine Exhibition. 
The Electrical Exhibition which has 


flashed and glowed for a month in our 
neighborhood will have given many much 
to think of. It is not for us to speak of 
the 


tubes, nor even of the actual transmission 


Roentgen rays, or of the vacuum 
of power from Niagara to New York, 
being the 
features of the exhibition. 


most insistent 


A word should 


these three 
be said, however, concerning the steam 
engines. Except for the attenuated stream 
of energy which intermittently trickled 
from Niagara, the exhibition consisted 
entirely in showing what steam can do in 
one of its vaster fields of usefulness. 

And it the 


steam engineer might have well felt proud 


was an exhibition which 
of. Few perhaps realize the fact that the 
steam engine for electrical purposes is as 
much a special development as is the 
locomotive or the marine engine. The con- 
ditions of successful service may be con- 
sidered as exacting for the steam engine 
in the electric light or traction station as 
for those of either of the others, and 
electric serviée could never have been the 
practical and paying success that it is 
for the so complete fulfillment 
High speed, the 
ability to run continuously, closeness of 


except 
of those conditions. 
regulation, and with it all an economical 
use of the steam, have all been marvel- 
ously complied with. As an exhibition 
of a special type of steam engine, and of 
what it can do, the Electrical Exhibition 
just closed was a notable success. 

This may all be said without a sugges- 
tion of invidious comparison. Ofa dozen 
engines in operation, it would have been 
difficult for anyone to say that any one 
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of them was decisively inferior or superior 
to any other; and if the number had been 
increased to one hundred, as it easily 
might have been if all the leading builders 
had exhibited, the same remark would 
have held good. While the excellence of 
the remarkable, the 


formity of excellence was none the less 


engines was uni- 
So. 
If there is any probability that the steam 
engine is soon to be superseded, there 
should be some tangible evidence of it 
forthcoming, or there 
slackening of the silly talk upon the sub- 
Nowhere in the world, probably, 


should be some 
ject. 
would it have been more proper to have 
sought for some hint of the coming revo- 
lution than at the Electrical Exhibition; 
and there was not a whisper of it there. 
Electricity may indeed stream direct from 
the coal pile before the pile is all burned 
up; but no man living may yet say how or 
when. 

Even the oil engine or the gas engine— 
rather strangely, when they have been of 
late such braggarts—failed to put in an 
appearance as a driver of dynamos. The 
opportunity was certainly an inviting one, 
but evidently not such a one as they are 
ready to accept. 
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Education and Invention. 


We publish in another column some 
extracts from an editorial on the above 
subject, which we find in the columns ol 
“The Engineer,” London. While we are 
not prepared to go the length of our dis- 
tinguished contemporary in this matter, 
there are undoubtedly many grains of 
truth in its the 
facts, it seems to us that there is a better 


statements. Granting 
explanation of them than the one given. 
We, no more than our contemporary, 
believe in the universal potency of educa- 
tion. In the nature of things, it can be 
given to but few to be great inventors, and 
he in whom the divine spark resides is 
largely independent of formal education 
o1 training. So long as the great major- 
ity are not possessed of higher education 
(in the usual meaning of that term), it will 
naturally follow that an equal majority 
of great inventors will be of the compara- 
tively uneducated class. It is, however, 
too common to assume that because an 
inventor is without the formal education 
of the schools, that he is therefore unedu- 
On the contrary, the facts often 
are that he is in reality educated far be- 
the 
whose courses are of necessity adapted 


cated. 


yond anything given in schools— 
to the wants of the average man, and not 
to those of the exceptional genius 

We do not believe that in the best minds 
the effect of scientific training is to lead 
to the belief “that there is nothing left to 
discover.” As a professor of science re- 
cently remarked in our hearing: “It is 
only the ignorant who talk of the extent 
of our knowledge. The fact is that the 
little we know serves to show how much 
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we do not know, and what vast and almost 
unexplored fields of research lie before 
second-class mind the effect 
training is likely to be 
our contemporary’s 


us.”” To a 
of scientific very 
in accordance with 


description. Scientific education con- 
sists largely of the study of precedent and 
the formulation of and this 
a mind of this class may easily come to 


dried and finished. 


experience, 


look upon as cut, 

A conspicuous illustration is the battle 
that was waged about the discussion ot 
the merits of the compound engine twenty 
years ago. The 
sisted that, with the 
gree of expansion, 
ture 
pound engines, and that therefore the de- 
gree of the 
both- fact that the 
simple engine did not realize the economy 


conservative element in- 
same pressure and de- 
the 
in simple and com- 


range of tempera- 
was the same 


conomy must be same in 


entirely ignoring the 
due to its range of temperature, and that 
the purpose of compounding was to di 
minish the losses. To such a mind a knowl- 
edge of the difficulties ahead undoubtedly 
deterrent against attempt- 
ing those problems whose solution de- 
pends upon a sublime disregard of prece- 
dent, but those problems are the very ones 
which such a mind should let alone in any 
event, so that good and not harm is done 
in this direction, while in the humbler 
sphere of everyday designing, construct- 
ing and testing, this same mind is equip- 
ped for work which it could not otherwise 


acts as a 


attempt. 

While, 
formal scientific 
to a mind of the first order, we 
to admit that to such a mind it may be of 
To all others 


therefore, we do not admit that 


education is a hindrance 
are ready 
little or even no advantage. 
(who constitute the vast majority) there 


can be no doubt of its great assistance. 


A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. Lymer must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(109) E. C. H., Ithaca. N. Y., asks if 
the expression “underground trolley” is 
a correct use of language. A.—The “trol- 


ley” is properly the contact wheel used in 
connection with the overhead conductor 
system. With the underground system 
the connection is by a sliding contact, 
and, consequently, the expression “under- 
ground trolley” is, strictly speaking, a 
misnomer. In the public mind, however, 
the word “trolley” has become associated 
with the electric conductor system as dis 
tinguished irom the storage battery sys 
tem. The expression “underg round trol- 
ley,” therefore, really distinguishes the 
location of the conductor, and has doubt- 
less come to stay in spite of its being a 
name descriptive of what has no real ex- 
istence. 


(110) J. H.C., Albany, N. Y., asks: If 
the cones of a bicycle bearing are on an 
angle of 45 degrees, and a load of 100 
pounds (everything included) is placed on 
the axle, what will be the aggregate pres- 


sure at the point of contact on the cones? 
In other words, what will be the wedging 
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of the balls against the cones? A—We 
do not think the actual pressure on the balls 


can be calculated. In addition to the 
angle of the cones, comes the varying 
angle through which the pressure is ap- 


plied on each ball, as seen endwise of the 
shaft, and back of this comes the ques- 
tion of the fit between the balls and cones. 
If there was absolutely no shake, the pres- 
sure would be distributed among all the 
balls above the center; but with some 
shake, which there must be in practice, 
the balls near the horizontal center line 
cannot — the vertical pressure; and how 
many would thus be relieved is a question 
depending upon how much shake there 
may be. 


(111) L.C.S., Omaha, Neb., writes: I 
am looking for some information about 
balancing for high speeds. We _ have 


Bowsher’s balancing ways, and get good 
standing balances; but when we put arma- 
tures, for instance, in the machine we find 
them more or less out of balance when 
running. We expect to have to balance 
some separator bowls, such as are used in 
creameries, and which run at about eight 
thousand turns per minute, which would 
be a fine job of balancing. A.—We hap- 
pen to know quite intimate ly the practice 
followed in balancing the baskets of hydro 
extractors or centrifugal machines in one 
of the principal establishments devoted to 
their manufacture. The practice followed 
there is that of continually trying balance 
ing pieces of different weights and in dif 
ferent positions, until the conditions ar: 
found which result in smooth running 
After the size and position for the requ red 
balancing piece are determined, a piece 
is got out and riveted on in the place in- 
dicated. This would seem to be a rather 
crude practice, but is superior to the cal 


culus for the purpose, and takes but a 
short time when a man is expert. 

(112) A. E. J., Watrousville, Mich., 
gives formule for finding the mean effe: 
tive pressure due to isothermal and adia 


batic expansion, and asks if they are cot 
rect \.—Your formula for isothermal 
expansion, namely, 
1+2.3log. » 
ray 
} 
gives the theoretical mean forward pre 


sure, from which the back pressure must 


be deducted in order to obtain the th« 
oretical mean effective pressure. It is un 
derstood that P is the absolute initial 
pressure, and ’ the ratio of the volumes 


or of the absolute pressures. For adia 


batic expansion of steam the formula 
yj» , 1 tO 
MP = Pio: or) 
which again gives the theoretical meat 
forward pressure, from which the back 
pressure must be subtracted to obtain the 
mean effective pressure. FP is, as before 
the absolute initial pressure; but in this 
case Y is the ratio of the volumes, not of 


the absolute pressures. Re 
second question, for 
ing corroded spots on drawing instr 
ments, caused by common writing ink, w 
know no method other than to grind then 
out 


lerring to your 
a method of remoy 


os 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Adding Machine. Grant: see page 26 
Tool Co., Meriden, C. 


Milling Machs. Kempsmith Co., Wis 


Forming Lathes, Mer. Mach 


Milwaukee, 


17-569 


Honest Mach. Oils. F.S. Pease Oil Co., Buffalo,N.Y 


Bevel gears with planed teeth. Boston Gear Wks. 


astings 4 to 2H. P. Finished boilers 
Grant Sipp, Paterson, N. J 


Engine ( 
and engines 


astings, Machinery, Name 


Aluminum and Brass C 
7 Paterson, N 


Plates. Twining Campbell, 
Marine Iron Works, Chicago, 
yachts and marine machinery ; 


builders of steam 
catalogs free 


metal work 
ton, N. J 


ind dies for bar and sheet 
Machine Company, Bridge 
Maile« 
tlandt st.. 


Presses 
Ferracuts 
free, Clayton 
New York 


Just Issued—Catalog 8. No 
Air Compressor Works, 28 Cor 


Practical Guide for |! 
pp.; 75c., post free; An 


remen yy Wakeman; 80 
Indus. Pub. Co., B’port, Ct 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y 


length of hub or width of 
Mitts & Merrill, 


Key Seaters for any 
keyway. New, handy machines 
913 Tilden street, Saginaw, Mich 

Form’g and reliev'g lathes for back’g off formed 
cutters: gear cutters for cutting 2 teeth at a time, 
any pitch, 2to 48. R.M. Clough, New Haven, Ct 

Patent Soliciting of High Class D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for ‘Brief History of Patent 
Legislation.”’ 

For ry Rent —F 
with additional land 


Ssaie 


oT 





undry and Machine Shor 
in good condition and well 
equipped for medium heavy work Capacity of 
foundry, seven tons per day. Located on railroad 
within eight of New York lrerms 
Call or address, Room 41, 22 William st., N 
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Machinery Prices and Machine-Shop 


Management. 


miles easy 


BY W H. CHAPPELL 


have noticed the article in the \met 
Machinist’ referring to the low 


and also the case 


uncommon one l am in accord with 
expres ed by the editorial 


chinist,” 


1 
any Who are 


new tool and 


uit in a new tool to reduce time on 
ir wo! We bid on a job: I lose it 
[ put in a better tool, and know 
two 


[ can discount you per cent 


thinking you ha ( the 
vorld by the tail, stick to vou 
never touch the 


n Next time we 


have 


next Ovo Wwe 
meet uptown, we 


yone to the 


were 


Step into a shop 
where they made a specialty of cast-iron 
pipe fittings The facing off 
the ends of a 10-inch cast tee in a 32- 


hard 


foreman was 
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work; said that they had to work pretty 
hard to get a cent out of the business. 
Since then I saw the same piece faced, 
both ends at once, by a double-spindle 
milling machine in another shop, in less 
than minutes. Didn't hear any 
kicks low prices in that shop. 
Charge that to good equipment. Proba- 
bly at some previous date this latter shop 
had disposed of its out-of-date tools to 
some competitor and put in new ones; 
thus gaining years in the race and ridding 
itself of its competitors as effectually as 
though it had sold them poisoned pie. 
Another shop bought a Gisholt lathe 
to help them reduce cost of part of their 
work. This lathe was run six years on 


three 


about 


pieces which took five hours each to finish. 
Not a hundred miles away, in the shop of 
a competitor, the same pieces were being 
finished in the same lathe in one and a 

You can charge that to 
The only way to 
“where you are at” is to know what others 


quarter hours. 
supervision. know 
are doing. 

Another 
built engines they made their own gover- 


case: In a shop where they 
nors, the balls of which had a band, say, 
¥; inch wide, %& inch high, cast around 
them for fancy work. As they had no 
special machine for finishing them, they 
were turned and finished in a lathe; could 
not be finished rapidly by a circular rest 
on account of this flat band, which re- 
quired a parallel cut over its top and a 
finish at the sides and corners, indepen- 
dently of the ball surface. Took a man 
four hours, as they ordinarily worked, to 
finish a 5-inch ball. Scraping and polish 
ing cost $1 apiece. 

Another shop, which also finished their 
governor balls, cast them smooth, and a 
man buffed them up on polishing wheels; 
There is where ma- 
Charge that to 


cost about five cents 
chine design comes in. 
the drawing-room. 

I have worked in a shop where they 
had an enormous amount of flat surface 
planing on heavy work, and where they 
had 


planers 


fifteen or more 


much 


kept from six to 


going for years. How 


money have they lost by planing this 
work in the last ten years, say, which 
they could have saved by using an 


enormous and powerful rotary planer or 
milling machine—one having a head, say, 


7 feet diameter, with cutters 2 inches 


apart; power enough applied to carry a 
cut § inch deep with , inch tooth 
Such 
built in their own shop 
for less than $5,000, and 


per 
feed? a machine could have been 
drawings, pat 
terns and all 
would have done more work of this class 
in a week than six planers would do in a 
month. 

There is too little boldness and prompt 
“tinker” 


action about some shops; they 


along in the old way until they become 
affected by “dry rot,” 
Machinist” 


several years 


as the “American 


some issue 


expressed it in 
After they get behind 


ago 


in the race, they will either die out or 


AMERICAN MACHINIST 


change hands, and make a _ desperate 
struggle to catch up with the world. I 
heard it expressed the other day that a 
machine shop must be run like a livery 
stable: Carriages must be kept clean, at- 
tractive and comfortable; horses, when 
showing signs of decay, must.be replaced, 
€te., S26. 

A shop without any work is in a bad 
fix, and its owner can be reasonably justi- 
fied in “cussing” the Administration, or 
anything else he happens to run up 
against; but a shop full of work, unable 
to realize any profits, needs something 
besides a change of politics. 

A , A 


To Test Coiled Springs. 

In connection with the valuable article 
upon Coiled Springs, by Prof. E. T. 
Adams, of Sibley College, Cornell Uni- 
versity, we are permitted to make the fol- 
lowing announcement: 

Any engine builder or manufacturer 
who will send a line of springs to be tested, 
paying freight both ways, will receive a 
record of the test of each spring furnished 
by him, and also a copy of the tabulated 
results. The only data necessary to be 
furnished are the name of the maker of 
each spring and the net price paid. 

It strikes us that this is a remarkable 
offer, and a valuable opportunity for those 
interested. Sibley College gives the use 
of its laboratories and apparatus and does 
the work, Professor Adams volunteers his 
time and labor, and it brings no money, 
directly or indirectly, to either. 

A A co 


Markets of Greece for American 
Machinery. 

The present business relations between 
the United States and Greece are very in- 
significant, and it is a much to be re- 
gretted fact that American manufacturers 


have totally overlooked that country, 
leaving it to the British and German 
manufacturers, who are at all times in 


advance of Americans when it comes to 
the subject of pushing the markets for 
their manufactured goods. 

The annual Great 
sritain of steam and gas engines, pump- 
ing plants, milling machinery, machine 
lithographic 


importations from 


printing and ma- 


chinery, cotton and wool spinning and 


tools, 


preparing machinery, are valued at not 
less than $350,000, and Germany follows 
a very close second. 

While American manufacturers of ma- 
chine tools are leaving this market prac- 
tically unnoticed, German manufacturers 
are imitating us as closely as possible in 
design, though they cannot compare in 
quality, and are placing these goods on 
the Grecian markets as “American.” 

The only drawback is the difficulty in 
arranging terms of payment, and the total 
representatives of 


absence of agents or 


\merican firms to push sales. The terms 
in vogue British 


are one-third cash with order, balance on 


among manufacturers 
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arrival of goods against bills of lading 
through their agents; and to good firms 
four months credit. The terms granted 
by German manufacturers are one-fifth 
cash; balance by three, six, nine, and 
twelve months acceptances payable in 
Greece. 

There should be a large importation 
from the United States in the following 
lines, viz.; hardware, locks, lock furniture 
and ironmongery goods; while, as a mat- 
ter of fact, there are really none at all, 
the trade lying wholly with Germany and 
Great Britain, and is valued at over 
$1,000,000 per annum. 

Under existing circumstances the bal- 
ance of trade, so far as the United States 
is concerned, is largely in favor of Greece, 
the exports for the year 1893 being $514,- 
000, while during the same year our im- 
ports from that country were valued at 
$1,083,290. During the years of 1893 and 
1894 the Grecian imports of metals, un- 
wrought, increased $1,453,174 to 
$1,794,186; while those of metals, wrought, 
increased from $482,616 to $602,044. 
Now, as an example of how our efforts 
to secure that market for our machinery 
those of 


from 


manufacturers with 
Great Britain: Britain 
$11,678 of arms and ammunition; we none. 
Do they manufacture any better arms 
and ammunition in Great Britain than we 
do? Their hardware and 
cutlery for the same year to Greece were 


compare 


Great supplied 


exports of 


valued at $23,357, while we exported none. 
Their machinery exported during the 
year was valued at $141,600, while we 
shipped them not a single dollar’s worth. 
Their exports of iron and ironware were 
valued at $191,207. Where were 
In fact, during the year 1894 the only 
direct exports from the United States to 
Greece were mineral oils to the value of 
$123,563, and of “all other goods” $886. 

True, it may seem that under existing 
conditions the market of Greece may ap- 
pear to be off what are known as the 
highways of and the 
market may seem too small to warrant 
the effort; but if it is not too small or too 
difficult for our the 
brine, why so for us? 


A A A 
Help Wanted. 

Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


we? 


easy commerce, 


neighbors across 


Practical mechanic,theoretie education desires to 
change. Address Mechanic, care Am. MACHINIST 


Mech. Drfst.,4 ys’ exp. on gen. mach., tech. grade, 
wishes change, N.Y. or vicinity. Box 154, Am. Maca. 


Planer hand wants position: accustomed to large 
or small wk.: rapid, accurate. Box 145,AM Macu. 
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Wanted — Good draftsman desires position 
Good references. 4 yrs’ experience in office work. 
Address, Harry Gerald, Box 54, Marienville, Pa. 


_ Wanted—Tool-makers for screw mach. & punch 
ing presses. State age, experience and reference. 
Address, 8. M. A., P.O. Box 1125, Boston, Mass. 


Wanted 
having had great 
building special tools. 


Position as draftsman by y ung man 
experience in designing and 
Bx 133, Am. MACHINIST. 


Wanted—A p sition by a foundry foreman, 10 
yrs’ experience on machinery and general jobbing 
Good reference. Box 153, AMERICAN MACHINIST. 


Wanted—By a first-class machinist & draftsman, 
position with growing concern, as foreman or asst. 
supt. Best references given. Box 148, AM. Macn 


Position wanted by pract. mach.& tooi maker, ex- 
perienced in handling men and making piece work 
prices. West of Pittsburg pref. Box 149, Am. Macu 


First-class designer and draftsman, educated at 
a celebr. tech. college (Germany). Exp. in all sorts 
machine construction. Box 156, AMER. MACHINIST. 


Wanted—Foreman for boiler shop; must be tem- 
perate, a good manager and competent to lay out 
work; about 25 men employed, State experience 
and wages expected. Box 130, Am. MACHINIST. 


A machinist, 6 years’ experience, wishes position 
as adv. apprentice, with best work, under practical 
man, served 2 yrs’ app., can make expert much. in 
2 more years. Address, Box 150, AM. MACHINIST. 


Wanted—Superintendent for foundry and ma 
chine shop, one conversant with medium to heavy 
machinery, and preferably with a knowledge of 
heavy electrical apparatus. Box 136, AM. Macu. 

Mechanical engr. (Scotchman) wants situation, 
exp. in power presses and dies, rock drills and stone- 
working machinery, also general engineering work: 
has had charge. Address Box 132, AM. MACHINIST. 


Wanted—Working foreman for foundry, running 


10 men; must be a good molder and understand 
mixing and melting both iron and brass and be a 


man of steady habits. State experience and wages 
expected. Box 129, AMERICAN MACHINIST 


Wanted—By a first-class machinist and d’ftsman, 
a position with a growing concern, as foreman or 
assistant superintendent; am now general foreman 
in engine shop, but wish to change. Best of refer 
ences given. Box 124, AMERICAN MACHINIST. 


Mechanical engineer, 25 years, exp. as foreman. 
supt., draftsman and designer in general and special 
machinery, wants similar position. Chicago pre- 
ferred. Best of references. Address, Mechanical 
Engineer, 1074 N. Francisco ave., Chicago, Ll. 


Wanted—Position by American technical gradu 
ate, yrs.’ exp. designing and building tools, engs., 
cranes and gen. machy.; familiar with shop work 
ean show good habits, ability, accuracy and atten 
tion to business; references. Box 137, Am. Macu 


Situation wanted, as constructor, by mech, eng. 
(29 y.) 8 yrs’ pract. exp., good in thermodynamics, 
spec. ice mach., refrig. & steam eng. Has studied 
gas & pet. motors. elect. & is quite able in statica! 
calculations. Best of refs. Box 152, AM. Macu. 


Wanted—First-class designer and pattern maker, 
also Al machinist. Competent men can have steady 
employment and good pay. Must be experts and 
willing to work. Location in the west. 

Address, Box 155, AMERICAN MACHINIST. 


Mechanical engineer and draftsman with 18 yrs." 
experience on structural iron and steel wrk., steam 
plants, boiler and gen. construction work, desires 
engagem’t; comp’t at design’g, estim’g and cont’g, 
or would superintend constructiou, erection or 
shop work. Address Ajax, care AM. MACHINIST. 

Wanted—An assistant superintendent, moderate 
size Corliss and plain engine-building bus., vicinity 
New York; New Englander orup to date westerner 
pref., who can show costs as testimony ability to 
turn out good wrk. cheaply; com. absolutely confi 
dential; give experience. Box 135, AM. MACHINIST, 

A superintendent. A technically educated, practi- 
eal machinist and draftsman, familiar with building 
high speed engines, making parts interchangeable 
by rapid process work. Must be good manager and 
willing to take off and hang up coat, and hustle out 
work. The right man can grow. Address, giving 
full outline of experience and references, 

tox 151. AMERICAN MACHINIST. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d hd lathes & planers. S.M. York,Clev'd, O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 





Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co. 
For Sale—A first-class key-seater, new. Address 


Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


Bicycie manufacturers, do you desire a_ good 
opening fora branch in Canada?’ Address, Manu- 
facturer, AMERICAN MACHINIST 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and Samples free Middle 
town Machine Co., Middletown, Ohio. 


Machine forgings to order; special facilities for 
doing good work quick; send for estimates. The 
Coulter & McKenzie Machine Co., Bridgeport, Ct 


Light and fine machinery a specialty; model and 
experim’tal wk. strictly confidential; draw’s made 
and invent’s perfected. Howe, 19 Gull st, Buffalo. 


For Sale—Second-hand Baker pressure blower for 
foundry use; direct coupled to upright engine. in 
first-class condition. Address Ames Iron Works. 
Oswego, N. Y. 


One 6x8 Ide engine, in first-class repair, made by 
the Harrisburg Engine Co.. Harrisburg, Pa.. for 
sale cheap. Troy Laundry Machinery Co., Ltd.. 

Chicago, I) 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call or get 
list17B. The Garvin Mach. Co., 440 Canai st., N. Y 


Wanted—A practical machinist with $2.000, able 
to be foreman, will get an interest in a small ma 
chine and foundry business in IIl., been in opera 
tion a few years: prospects good ; location best in 
the city. Box 147, AMERICAN MACHINIST. 





VALUABLE BOOKS ~~ 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 
address. 

{See our detailed advertisements of special books 
in recent numbers of AMERICAN MACHINIST, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 





Howard Chainless Bicycle. 


The first man in any town who buys one will be 
allowed an agent's discount and offered an agen- 
Cy,whereby he gets commissions that will pay for 
wheel, or atleast reduce the cost. Address 
HOWARD, 771 Summer Av,, Newark, N.L 





HIGH GRADE Metal-Working 


PLANERS AND SHAPERS. 


Write for circular and address of near- 
est agent. 


The Ohio Machine Tool Co. 


600 South 
Leighton St., 


KENTON, 










THE WATERBURY MACHINE CO., 


OHIO. 
Waterbury, Conn., 


Owners U. S. Patents Bolton Con- 


tinuous Drawing Machinery. Modern machines for 
drawing all kinds and sizes of wire by multiple dies, 


S TEE) 





SPIRIT 
LEVELS. 












A wise mechanic will buy no others. Accurately 
ground, nickel-plated, sent post-paid for list 


price. Catalogue on application 


Sawyer Tool Co., Athol, Mass. 





Commercial Review. 


New York, Saturpay Evenine, May S0ru 


Iron and Wood-Working Machinery. 


“The truest thing that can be said about 


the situation is that it is still in a state of 
uncertainty,” was the remark made by the 
New York representative of a Connecti 
tool 


cut iron-working 


Generally speaking the market appears 


company. 


to have become somewhat easier during 
the month of May. Although the ma 
chine tool trade is not one which follows 
the period of the year in a very definite 
may be considered a 


There is little de- 


manner, the presen 

between season time 
mand from the bicycle makers compared 
with what there was a number of months 
ago, the ‘96 output of wheels being about 
completed, and it is stated that the demand , 


sources 1S 


It is diffi 


from electrical manufacturing 
practically a thing of the past 
cult to forecast the future of the market. 
Last year, a heavy business was done in 
the Fall and by some parties in the Sum 
mer, which seems to have been occasioned 
revival of trade at that 


the 


by a temporary 


time. This year we lack clevating 


influences of the revival in iron that we 


had last Spring and Summer, but have the 


disturbing factor of a presidential ele 


tion. If the large political parties should 


adopt similar salutary planks upon the 


currency question, one of the chief sub 


jects of uncertainty would thus be settled 


several months before the election, and 
thus afford business some degree of as 
surance in the meantime 

There appears to be nothing to say re 


garding prices except that they are very 
low still. 


The wood-working machinery market 


also seems easier than last month. In 
some parts of the country, or at least in 
the Southwest, it is said that there is a 


fair amount of demand for machinery for 
The 


machinery for wood working purposes 


lumber and timber work. heavier 
seems to sell well as compared with the 
lighter. We learn from the New York 
office of the Berlin Machine Works, man- 
ufacturers of heavy machinery, that their 
trade, the 


Ohio, is better for the month of May than 


which is for district east ot 


for the month of since 
1892. Though a trifle less in amount than 


that of April, its 


same any year 


relative significance, 


considering the usual record of the 
two months, is greater. They say that 
trade is naturally on the wane at this 


time, to resume activity about September. 
are newly contemplated 
the Southern 


The following 


or established plants in 


States, reported by the “Tradesman,” 
Chattanooga The Richmond Wood 
Working Co., Richmond, Va.; a barrel 


factory at Cedar Springs, Va 1 planing 
mill at Fairford, Ala.; a 
and wood-working plants to 
Chattanooga, Tent 


Fayette ville W. Va. 


saw mill at Guli 
port, Miss.; 
be established at 
Marion, N. C 


and 
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The Betts Machine Co., Wilmington, 
Del., manufacturers of iron-working ma- 
chinery, report: “Trade is still dull. We are 
running three-fourths of our force full 
time. This is somewhat of an improve- 
ment over April and over May of last 
year. We have considerable inquiry, but 
what sales we make are at as low figures 
as have ever prevailed.” They say further 
that they are selling their tools mostly for 
electrical, street railway and_ railroad 
works 

Iron and Other Metals. 

Rarely, in the history of the iron mar- 
ket, has it been compelled to pass through 
a period of greater depression than has 
prevailed during the month and still con- 
tinues. The present tone of trade is in 
marked contrast to that which prevailed a 
year ago. How long the combinations 
now in operation will be able to hold out 
is a question. The wire nail members of 
the Association of Cut and Wire Nail 
Manufacturers, which met in Pittsburg 
this week, have reaffirmed their price of 
$2.55 per keg in carload lots, which is 
said to be more than $1 above the 
actual cost. Bar iron is weak. Many of 
the prices now quoted in the iron market 
seem to be merely nominal. 

The metal market has been rather com- 
monplace this week, except for a boom 
in copper, of which the climax seems al- 
ready to have been attained in this coun- 
try. Stiff prices are still quoted by the 
selling side of the market, and it is pre- 
dicted that the demand will be well main- 
tained during June. The activity is in 
Lake Superior and Electrolytic copper, 
rather than in casting stock. 

Pig tin is in about fair demand from 
consumers, but the speculative activity is 
small. An illustration of its freedom 
from professional manipulations this year, 
as compared with last, is found in the fact 
that, for the first five months of this year, 
the sales as reported upon the floor of the 
New York Metal Exchange have been 
but 965 tons, while for the corresponding 
months of last year they were 9,300 tons. 
The arrivals of tin in this country during 
May are stated to be 1,065 tons, and it is 
estimated by one authority that those for 
June will be more than for some months 
past, and close to 2,000 tons. 


Pittsburg Report for May. 


The iron market is still quiet, most of 
the sales being made by Ohio furnaces, 
while those in the Pittsburg district seem 
inclined to hold their products. The still 
prevailing bad feature of the market is the 
heavy production, which is estimated at 
10,000,000 tons per annum, while the de- 
mand or consumption does not nearly 
reach those figures. There is consider- 
able talk of shutting down a number of 
furnaces throughout this district, but as 
yet this has not been done. In the Ma- 
honing and Shenango valleys several 
furnaces have been banked for an indefi- 
nite period. 




















14-in. x 6 ft. Hendey-Norton Lathe, and J2-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction, Invaluable for internal or duplicate work. 








The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron 5. 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE, 


The Hendey Machine Co., 
TORRINGTON, CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 
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Pratt § Whitney (0,22 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, Se Gun and Sewing Machine Makers. 
Gauges and Small Tools for all Machine Work. 2 Drop Hammers and Trimming 


Presses. % Forging and Trimming Dies for all classes of work. 
ENGLAND—BUwCK & HICKMAN, 280 Whitechapel road, London, E.; CHAS. CHURCHILL & Co., LTD., 
21 Cross st , Finsbury, London, E. C 
FRANCE—FENWICK FRERES & CO,, 21 Rue Martel, Paris ; F.G. KREUTZBERGER, 140 Rue de Neuilly 
Puteaux (Seine. 
CHICAGO—42 and 44S. Clinton st. BOSTON ~— 281 Franklin st NEW YORK—123 Liberty st 


ee Ot 
TAPER REAMERS. 


Taper 1-2 inch to foot. 








Ground accurately to gauge. 





ps eS 





SEND FOR CATALOGUE. | GREEN RIVER . 
WILEY & RUSSELL MPG. C0., = 
GREENFIELD, MASS., U. S. A. Taper 5-8 inch to foot 





THE STORY OF A KEY-WAY ww seven acts. 

















ACT FOUR —* That don’t seem to fit.” 


CONTINUED NEXT WEEK. 





FOURTH. THOUSAND. 


KENT’S MECHANICAL ENGINEER’S POCKET BOOK. 


1060 Pages, I2mo, Morocco, $5.00. 


“A good work well done.” 2 JNO. WILEY & SONS. 
R. H. THURSTON P 53 East lth Street, NEW YORK CITY. 


RILLS 


IMMEDIATE DELIVERY ON 


Radial Drills, Hor. Boring & Drill. Mach’y, 
18-25-30 & 36 inch Upright Drills. 


FITCHBURG MACHINE WORKS, 
FITCHBURG, MASS., U. S. A. ; 
Catalog £, METAL WORKING MACH’Y. & on 4. 














Prices < 


of raw material remain about 


the same, foundry irons selling for $12.25 


and $11.75 


[t is barely 
occur. Tl} 


for Nos. I and 2, respectively. 
possible that an advance may 


le situation 1s a waiting one, 


and no one can tell when the improve- 


ment will cé 


employed, 
season 

A recent 
ind small f 
ley showed 
filled up w 


Wor ks, at 


ated, but n 
The Vulcat 


yme. Stove foundries are well 


preparing for the coming 


Visit among some of the large 
uundries in the Shenango Val- 


that they were all pretty well 


ith small work The Witherow 


New Castle, are being oper- 
it nearly to their full capacity 


1 Foundry, at the same place, 


is running n y tu d reports hav 
ing aaa ( orders on hand Che only 
ymplaint t eard is, that p ire 
t strong « 

In the engine and boiler lines. business 
hown a marked improvement, 

espe ly electric lighting purpo 
Nut borough, as well as private 
‘ are having plants installed. 
Phi tract for the plant to be installed 
t Etna Borough was awarded to W. F 
Patterson. For this work, there were no 
less than twenty-five bidders, which shows 


the heavy 


work The 


plant will 


understood 


} 


h small 


contract for the McKeesport 


competition tor su 


be awarded this week. It is 


that concerns from all parts 


of the country have placed their bids. 


Machiner 


fair demane 


heard of als 
be more we 


months pa 


at Rocheste 


O. The qi 


y for water works is also in 
1 New stations are being 
nost daily, and there seems to 


ork in this line than for some 


st. A plant is to be installed 


r, Pa., and another at Ripley, 
1estion of establishing a plant 


at Sharpsville, Pa., will soon be settled 
The Carroll-Porter Boiler & Tank Com- 
pany, of this city, has its plant running 
teadily 1 the work recently secured at 
New Bedford, Ma which will consist 
f eight inderground work 
The Me oe Boiler Company is also well 
ploy 2 vy plants w be le 
ed in tl tina rt e, in 
ch | ! po will 
M | Jol Dunlap Com 
| y W tal tin plate plant at 
Hlays Stat t | ted States Ra tor 
Company w l 1 at West Newton 
{’ he € ?? ] Ce Ip 
build near tl t 
| other p ire contemplated 
ni ipply trad uch as that 
t ct is abou 
( t ported r] Pittsburg 
Gage Company, J Bonar & Co. and 
Ch \ | eT i report a brisk de 
d. Or rge contract, on which 
there i it deal of competition, is 
that for gages, columns, et for the new 
boiler plant 5.250 horse-power to be in 
talled by the Cahall Boiler Company at 
Edg [Thomson Steel Worl This 
be the largest contracts ol 
s kind le ) yme tim 
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business can 
said to be Several large 
have been awarded Pittsburg 
notably that of the Riverside 
Iron Works, Wheeling, for a Pittsburg 
feed-water heater; and 
for the city of Pittsburg, 
secured by 3onar & Co. Pumps 
are not in such active demand, but better 


The 


also be 


heater and purifier 
active. 
contracts 
concerns, 
also one for a 
Sweet separator, 
James 


business is expected soon. 
In machinery such as lathes, planers and 
drill presses, the market seems to be im- 


proving slowly. As in other lines, there 
is also new work to be done. The Lloyd- 
Booth Company, of Youngstown, is mak- 


ing extensive additions to its plant and 
will need a large amount of new machin- 
Wim. & Co., Har- 
mony, Pa their plant to 
Zelienople in the of new 


machinery. 


ery. Kavanaugh of 
will remove 


and will be line 


More improvements are contemplated 
than there have been for many months, 
and it seems that people are placing a 
great amount of confidence in the future. 


Quotations. 


New York, Monday, June Ist. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern...... ti 50@ $13 25 
No. 2 foundry, Northern. . 12 00 @ 12 50 
No. 2 plain, Northern.... ...... .«. 1100 @ 11 50 
ID chitekiand nit db0se0e0euedee 11 00 @ 11 75 
No. 1 foundry, Southern....... ... 11 75 @ 12 00 
No. 2 foundry, Southern............. 11 25 @ 11 50 
No. 3 foundry, Southern. . ..... 1075 @ 11 00 
No. 1 soft, Southern eanpenees .+. 11 25 @ 11 50 
Wo. SeOtt, GOUGNGTD 2... cccccccceses 11 00 @ 11 2 
Foundry forge, Southern............ 10 25 @ 10 50 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.10 @ 1.20c. : refined, 1.25 @ 1.50c. Store 
yrices : common, 1.40 @ 1.50c.; refined, 1.50 @ 1.70c 

Tool Steel—Ordinary sizes, standard quality, 534 


@ic.; extra grades, 11 @12c.; special grades, 16c¢ 
and upward. 

Machinery Steel—From store, about 1.75. 
Special brands upward 

Cold Rolled Steel Shafting—Base size in car- 
loads. about 2hc.; 2%34c. for smaller quantities 


from store. 

Copper—Carload lots, Lake Superior ingot, 111éc.; 
electrolytic, 1114¢.; casting copper. 1054 @ 10%4e. 
f ry | Tin—For 5 and 10-ton lots, 13.50 @ 13.60¢ 

0. 

Pig 7 ead—In carloads, 3.00 @ 3.05¢e., f. o. b 

Spelter—In carload lots. New York delivery. 
4.10c. for ordinary Western brands 


Antimony — Cookson’s. 74% @ 734c.: Hallett’s, 


65¢c.; Japanese, 6146 @ 65¢e. 
, Lard Oil—Prime city, present make, 45c., in car 
oads 
A a A 
Manufactures. 


Joseph H. Junkins, Lewistown. Pa., will erect a 
carriage works and blacksmith shops and will put 
in new machinery. 

The New Jersey Machine Works will open a ma 
chine and repair shop at 54-56 Morris & Essex R.R 
avenue, Jersey City, N. J. 


The Sharon Sharon, Pa., is con- 
templating the 


plant during the summer 


Iron Company. 
erection of an open hearth steel 
The Pittsburgh and Clearfield Mineral Mfg. Co., 
Pittsburgh, Pa., will erect a saw mill, and 
place a line of new machinery. 

The Kittanning Clay Mfg. Kittanning, Pa., 
will engage in the manufacture of brick and tile, 
and will install new machinery. 

Albright & Coldren, 
Harrisburg, Pa., will erect a steam laundry 
will place the latest improved machinery, 


will 


Co., 


16th and Swatarra streets, 
and 


The Reading Standard Mfg. Co., Reading, Pa., 
will engage and will 
put in a new line of machinery for that purpose. 

The Johnstown Shovel Mfg. Co., Pa., 
will erect a factory for manufacturing shovels and 
put infew machinery. Capital stock, $25,000 


in manufacturing bicycles, 


Johnstown, 


will 








BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 


66 CARDEN ST., 





PATENTS, HENRY H. BATES, Soticitor, 


Counselor in Patent Cases. 
Formerly Examiner-in-Chief, Board of Appeals, U. 
Patent Office. Applications prosecuted. We fences &. 
dicated. Cor -espondence invited. 
Address, McGILL BUILDING, Washington, D. C. 





Automatic Solid Die Boit. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue ‘‘A.” 


WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


(RON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


LATHES, 


FOOT POWER 
MACHINERY OF 
ALL KINDS, 


Bicycle Repair Shop 
Tools, Vises, Forges, 
Screw Plates, Taps and Dies, Brazers, 
oes, Venere, etc. Scroll Saws and Fancy 

oods. Send 4c for Illustra’d Catalog. 
THE WILKINSON CO., 83 Randolph Street, Chicago. 


pprentices time and trouble b 

studying MACHINE SHOP ARITHMET.. 

The only book of its kind, 

est help a boy can have. Tells him the 
why of all shop calculations 


50 cts. 2c stamps taken. 


Practical Publishing Co., EAST ORANGE, N. J. 


















can save themselves 


and the grea, 


how and 





EMERY 
WHEEL 


WRIGLEY 'S 





Tobe returned or paid tor in 30 days 
t faces rapidly or cuts V-grooves! 
col all Shapes. Cutters are Self- 
Sharpening; has hardened ateel-faced Side Bearings and 
hardened steel-bushed Pin Bearings. Price, $2 oo ; Cutters, 15 cts. 
er set. Send for Circular, Discount to the Trac de. 
. WRIGLEY, 85-87 Fifth Ave., Chicago, U.S.A, 
‘Chas. Churchill & Co., Itd., London, Ag’ts for Great Britain, 


Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. 
Cock Grinders. Sefciceasen 


Send for Photos or Blue-Prints. 


FOOTE, BARKER & CO., 
y 49 “A” Wood St., Cleveland, 0. 














Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS.., 










BARNES’ 


Upright « 
e Drills. 


We have a drill book, 
this book points a way 
to save money. 


FD Dead 


W. F. & JOHN BARNES 

COMPANY, ; airs 
1995 Ruby uby St., Rockford, Ill, 1 1 ~ 
ENGLAND: ee 
Chas. Churchill&Co. <= ee 
Ltd., London, E. C. - 








Lowest Cash Discounts allow- 
ed on Architectural, Scientific, 


[JISGOUNTS sseetsartte 


a ream trial and Technical Books, 
‘atalogue and Discount Sheet 


Free. WM. T. COMSTOCK, 23 Warren St ,. New York. 


‘* AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


Valuable Hand-Book Free. 


GOULD & 
EBERHARDT, 
NEWARK, WN. Je 
WATER POWER GOVERNED 
for electrical and other work, 
with results equal to the 
best Corliss engine prac- 
tice. 
om  ateaaalaaaaa 
alogue “A 
THE REPLOGLE GOVERNOR 
WORKS, Akron, O., U. S. A. 


. MARK A. REPLOGLE, 
‘ Chief Engineer, 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 




















hove doe off. ™y_ Potent feiTing 


ok, Com for Fra amd forssan Countrrea, 
Coutinounhy (fer Was paat fourteen yeora. 


PE 


Als. 
RUSTARSO Me SREVENTED 


on™ MANNOCITIN 


x AM 












MFRS” 











A..F. 
RAND DRILL CO., 100 Broadway, New York. 


Car load of Air Compressors for the & S. F. Ry 





LeCOUNT’S 


LIGHT STEEL DOG 


MANUFACTURED BY 


WM. G. LeCOUNT 


SUCCESSOR TO C. W. LE COUNT, 
South Norwalk, Conn. 





Send for ‘Catalog A," full line of machine tools 
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D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Aa Work, ete. 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 








POWER OR HAND PLANER, 


FOR MODEL MAEERS, EXPERIMENTAL WORK, ac. 


Bas all the Improved Features Usually Found om High Grade ,, 


Planers, and is Capable of Doing the Best and Finest Work. 


002g UOIBUjYseM PB) 


“OO F NOSNIN’IIA “ff *W 


AS G3ZYNLOVANNYW 


*sstw ‘u0j\s0og 










POLISHI 


ee ee eee ee 
NG WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. 





I. 





NEW HAVEN MFG. CO.» 


Manufacturers of 


Slotters, 
Planers, 
Lathes, 

# Drills, etc. 












NEW HAVEN, 
CONN. 


Catalogue AC. 





HIGH CLASS ENGINE LATHES. 





PATENTED. 


With New and Valuable 
Features. 






MADE ONLY By 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘ A’ r Lathes, 
senton 


LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Fi 


NEW YORK—Garvin Machine Co., Spring and Varick Sts. 


CINCINNATI, OHIO, U.S. A. 


apy 











WE CLAIM THE FoLLowin MERITS FOR JENKINS BROS.’ VALVES. 


and all parts Interchangeable. 


1. Manufacturered of the best Steam Metal 

2. No regrinding, therefore not c 

3. Contain JENKINS DISC, which is suitable for 
and Acids. 

4. The Easiest Repaired, 

5. Every Valve Tested before leaving the fa tory. 

6. 


ALL GENUINE stamped with Trade Mark. 
JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


ly wearing out the Seat of the Valves. 
all Oil 


ynstant 
Pressures of Steam, 





DO YOU USE 


BABBITT ? 


TRY OUR “HERCULES” metal; no 
secrets about it, we will tell you the 
exact ingredients. We can make it 
cheaper than you can.—You pay for 
the metal only; not the name. 


PASSAIC SMELTING & REFINING CO., 
PASSAIC, N. J. 











This beats 
Wind, Steam or Horse Power. 
We offer the 
AC TUAT 


WEBSTER ,; HORSEPOW EI 
GAS ENGINE 


For $150, less 10 per cent. dis 
count for cash. Built on the 
interchangeable plan. 
the best material 


Built of 
Made in 





y 
= Th lots of 100, therefore, we can 
| Pa make the price. Boxed for 
by A shipment, weight 800 pounds 
aa 3 Made for Gas or Gasoline 
/ ¢ i tr Write rr Special ¢ —_ a 
é Phe WEBSTER MFG. CO. 
——S"—s 1079 W. 15th St., CHICAGO 





Martin Boyer, Biglerville, Pa., manufacturer of 
ree in t pumps, is increasing his business 
and will put a number of special machines and 
i pipe and thread cutting machine 
rhe Pittsburgh Gas and Coke Company, Pitts 
irgh, Pa., has been incorporated, with a capita 
of $30,000, Directors. W am L. Elkins, Jr., George 
W. Elkins, George T. Beans, Walter Cox, Arthur 
B. Ea f Ph idely i 
rhe Walla yg Ga ind OL C« Ltd = the 
ime of anew company forming to operate in a 
\ ory, Wi i capital of $40,000, The first 
rect J ( je ind James W. Steinhoff 
hie f pla s ss, Wallaceburg, © 
Canada 
4 s McLau i I s I Vanst ( \ 
Fler gk Ha Arthur! ! 
Bu i 7 Brow? Jan Va lol l 
Wi Owe Mik l . Ja s lle ‘ 
, f . he } fae Kn) « 
Owe Sou Ont. ¢ i 
s ow Sound Su r Mf ( 
I s va \ 1G e Box ¢ l 
l n my \ t r} i 
i of S20 nar eture 
y é t meta xe 
st i i Henry Shipw Ha l 
‘ It = iy im 1 ‘ I s 
i ul ss { 
( i 
\ new con \ nown as the Lanar Count 
| I Railway ¢ is been formed, to rite 
I i Perth, Ontario, Canada Phe 
nvorporators a Alex. Wendler, of Catthag N 
\ john Bo I y, Plattsburg. N. ¥ Phos. Henry 
Montreal, ¢ i Viex, Il. Edwards ! Janes 
Fowler, of Carlet Pla Ont., Canada. ‘I cay 
1 the inv is S100,000 
e News Pri g and Publishing Cc Law 
0 Canada h Messrs. Walter Wilson Eva 
( W. Mi Thomas Bland, Wm. Hutehin 
( \. MeGi iv as } Visional direct with 
i] tock « =) On pening out a8 a ! 
depe ‘ ig papel n Richmeor street 
Pres ( n ine ind a medern | 
will I } ee ! possil 


New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9 xJ2, 6x9 and 3' x6. 
We recommend the 6 x9 size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


Ott, Mergenthaler & ¢ Baltimore, Md... sen 
ti pumphiet wl ustrates and describ 
lifferent types of reamers made by them 
rhe Oi] Well Supply Co., Petrolia, Ontaric Cur 
ada, send usa well gotten up catalog illustrating 
and describing tools used for boring in oil, salt, gas 
and water wells. It also contains tables which 
\ be found « nterest to those who have t 
with this class of work rhe catalog contains 100 
pages and is 6 x Yinches 
A A a 
Ind Adverti 
ndex to vertisers. 
PAGE 
Abbott. Wheel f J Sar 8 
Acme Machinery Co ° : Cover 
oy 
) 
» Cx 
‘ 
Backus Wat Mi a 4 
Ba I L.. Se ird 
Baird & Co., Henry Carey 
Ball-Bearing ¢ I 
B: er & Co... Willia 
Ba sCo., W. F. & J 
Ba . Henry H 
Ba & Hart Ma eT *( ( 
, 1 I 
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ABOUT 
ELECTRICALLY 
DRIVEN 
MACHINERY 





MOLOR, 


SLOW SPEED DIRECT CURREN1 


Have you looked into the merits 
and advantages of Electric’... 
Power for driving all kinds of 
Machinery, from the largest to 
the smallest? 

If you are interested, apply now 
for copy of forthcoming book 
on the subject issued free by 


THE GENERAL 
ELEcTRIC Co. 


44 Broad St., 
U.S. 


New York, 
A. 





FOR SALE 


The entire outfit of a Machine Shop 
and Foundry, with the unexpired 
lease of premises. 

The plant is located in a prominent 
railroad center in the State of New 
York, and is now doing a good paying 
business in general jobbing and special- 
ties, employing from 35 to 40 men. 

Reasons for selling, ill health of 
proprietor. 

Address, ** Mechanical Engineer,”’ 
care American Machinist, 











J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





FOR SALE CHEAP, 
Several sizes of new Center Crank, Girder and 
Box Frame Engine Patterrs 
For particulars inquire 


PHEENIX FOUNDRY, Syracuse, N. Y. 





MANUFACTURING SPECIALTIES. 
Dies, Tools, Models and Special Machinery. 
MILLING AND PRESS WORK. 
Electro-Plating ofall kinds. 
SATISFACTORY WORK GUARANTEED. 

THE PARK MFG. CO., 920 Elm St., New Haven, Conn. 
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HE GOT FIRED 


Because he didn’t know his business, 


AND SO WILL YOU 


if you don’t get ONE THOUSAND POINTERS 
FOR MACHINISTS AND APPRENTICE BOYS, 
and post yourself, INDORSED BY THE 
INTERNATIONAL ASSOCIATION OF MACHIN- 
ISTS as THE BEST PRACTICAL BOOK EVER 
PUBLISHED. Bound in fine cloth, fully 
illustrated, $1.50. AGENTS WANTED EVERY- 
WHERE. Send for terms and commission. 


GRIFFIN & WINTERS, 


406-7-8 New York Life Bldg., Chicago, Ill. 
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Sensitive Drills, 


with 1, 2, 3, 4 and 6 spindles. 


Hill, Clarke & Co. 


160 Oliver Street, BOsTON, 
16S. Canal Street, Chicago. 








SEND FOR CATALOCUE. 





any 


tty | 
ER! MASS. 


+h at at % + - 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


POWER PRESSES 


Punches and Shears, 


REDUCING, FORMING 
AND FLARING ROLLS. 








Power Hammers and 
Forging Machines. 





DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE Co. 


KALAMAZOO, MICH., U. S 





Write for Catalogue ‘A’ and Price List. 





For INVENTORS 
and PROMOTERS 








WANTED: Some easy sellin o< ctrical or me 

chanical specialty, by well eq! ui} pe 1 
Machine Works Would manufacture under 
royalty, or buy privilege outright 


Address, *“*‘SPECIALTY,” 
care AMERICAN MACHINIST 





COMBINED DRILL AND COUNTERSINK 


FOR CENTERING 


ATHE WORK, 





.T.SLOCOMB& 
a a U.S. A. 


ROSE POLYTEGHNIC INSTITUTE, T5"* 








A School of Engineering. Mechanical, Electrical 
Civil Engineering, Chemical Courses, Well en 
dowed. Extensive Shops and Foundry. Modernly 
equipped Laboratories in all departments. Ex- 


Address, C. L. MEES, President. 


penses low 





+*sPEERLESS”’ DUPLEX PIPE THREADING 
MACHINES. 


N BENCH 








COMBINATI 
AND PIPE VISES. 


CONTINUOUS 
FEEO 
RATCHET 

— ORILL. 


BIGNALL & KEELER MFG. CO, 
Box 733, Edwardsville, Ill. 





_ TRAVELING 








CRANES = 

= 

_ Capacity 20,000 Ibs. = 

= < 

- 

< 

cS) 

a 

co 

Ss 

| 

E.f = 

Son 0., ID SEND FOR 4 

—_ J CATALOGUE OF. § 
1515 Penna. Av., Phila.,Pa MACHINE TOOLS. 








MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








14-IN. LATHES —-om 
roe BICYCLE SHOPS 


AND OTHER SHOPS. ANY NUMBER “= 


WANT FOR IMMEDIATE DELIVERY. 
SEND FOR CIRCULARS. . . 


ig-in. Hole Through Spindle. 


H. C. FISH MACHINE WORKS, 
WORCESTER, MASS. 


THE TAYLOR-RICE ENGINEERING CO., 


Works: Gloucester City, N.J., U. S.A. 


© 
ADJUSTABLE BLADE REAMERS 


14% in. to 2% in. 
Send for New Pamphlet. 











THE WIRT ethnical Lpnpeay 
Send fo ae, CHARLES WIRT, 


Pamphlet. P HILADEL PHIA, 


BOSTON WORKS 


FRANK BURGESS, Proprietor, 35 Hartford St., Boston, Mass, 
1,100 Sizes Spur, Bevel, Spiral, Worm, 
Rack, Elliptic, Internal, etc. Send for Catalog. 


rt Street, 














THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 

Carnot be set wrong 

Work must be correct 

Time saved in Pattern 

making and ali wood 

working. 

CaTALoGvE FREE! 


FOX MACHINE CO., 
3265 Nor. Front St., 




















Grand Rapids, Mich. 
135 Finsbury Pavement, 
Leadon, Englané& 


INDEX TO ADVERTISERS. Continued 
AGH 
Pedrick & Aver C wie Cover 
Peerless Drilling Compound Co., The 
Penberthy ie jector Co.. 
Phosphor Bri e Smelting Co., Ltd., The..Cover 
Phoenix Poundrs - { 
Pierce Engine Co , sees ‘ 
Place Machine Co., George 
Practical Publishing Co 
Pr att & Whitney Co..... 
Pratt Chuck Co,.. 
Pryibil, P.... 
Quint, A. D 
Q. and C, Co 
Rand Drill Co S 
Reed ( F, |} ° 
Rep Governor Works, 7 
Roots, P. H. & F. M ( eT 
Rose Polyte Ins 
Roth Bros. & ( 
Ru 1e Mfg. Ce ; ( 
Rutnagur & Cx M. ¢ 
Saunders Sons, l) 
Sawver Tool C 
Schaffer & Budenberg. ..... 
Sebastian Lathe Co 
Sebastian-May Co 
Sellers & Co,, Ir Wn ( er 
Seneca Falls Mfg. Co 
Sl ver & Co... T 
Sk er Chuck ( 
Ss! nb & ¢ }. 1 
5} rfield Gas | e ¢ ‘ 
sta ird Tox 
St John 
Starrett, L. S 
St & Fladd I ( mr 
Ster g | W Mfg C 
Stirling C« I 
Stover Nove W ~ 
st iver & ¢ 7 Meow. 
Sturtevant ( K. I 
Syracuse Twist D1 ( 
Taunton Lo ve Mfg. ¢ 
Tavlor-Rice | ring Co 
Timol it. | (ys 
Pol Ma ne & T ( 
T« ev, Frank 
Ire niron C<¢ ' 
Trump Bros. Machine Co ee 
Warner & Swasey Covel 
Waterbury-Farrel F’dry & Mach. ¢ Cover 
Waterbury Machine (¢ The 1 
Watson-Stillman Co., The 
Webster Mfg. Co 
Webster & Perks Tool Co : 
Wedderburn & Co., John... Cover 
Wells Bros ead Co . o- , esne Cover 
West mn Engir a eee inate ea 
Wet ill Ma “hi ne Co..The James P 
Whiton Machine Co., D. 4048 sieakues 
Wiley & Sons, Ve ohn... weevc rr y . 1 
Wilev & Russell Mfg Co 
Wilkinson & Co.. A - 
i. Sy rer a 2 
Wilson, W. A eadd ere Cover! 
Wirt, Chas . 
Wolverine M« Works 4 
Worceste foe ie screw ( 
W rigle 
W vke & ¢ |S aneeee aaa . 
Wyma © () 1 (over 


A 


orto Finding List. 


Adding Machtines. 


Grant ( lating Machine », Lexington, 
Mass 
Air Compres<¢ors. 
Rand Drill ¢ , New York 
Anti-Friction Metal. : 
Passaic Smelting & Refining Co., Passaic, N.J 
Auger Bits. 
Adams, A. I Bi eport, ¢ 
Balls, Steel. 
Cleveland Ma ne Screw Cx Cleveland, O 
Bearings, Anti-Friction, 
fall B t ( The, Boston, Ma 
Hvatt Roller Bearing Co., Newark, N 
Mossberg Mfg. ¢ Attle 1 Ma 
Belting. 
Ak 1 Belting ¢ rhe, Akron, O 
Belt Dressing. 
Dixon Cru Co., Joseph, Jer ( N. J 
Bicycles. 
Howard & N ls Cycle Mfg. ¢ , Newark, 
N. J 
Bicycle Tools. 
Bliss, E. W., Brooklyn, N.Y 
Brown & Sharpe Mfg. Co., Pr e, R. I 
Cle land Mach, Screw Co., ¢ la 1. oO 
Da s & Evan Ma Fool C ( 1 0 
Ferracute Macl ( Bridge N. J 
Garvin Ma ‘ New Y« 
Lodge & SI Ma ne ” 1 < Cincin 
nati, O 
Mossberg Mfxe. Co Attlebor » Ma s 
Niles Tool Works Co., Hamilt O 
Pra ¢ Whit ( . Hartt t ( I 
Wil ~ ( I > a in 
fed f 
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BUYERS’ FINDING LIST—Continued. 


Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 
Boilers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, Il 
Weston Engine Co., Painted Post, N. Y. 
Bolt Catters. 
Acme Machinery Co., Cleveland, O. 
Dawson & Goodwin, Chicago, II1. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co.. Springfield, O 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Books. 
Audel & Co., Theo... New York 
saird & Co., Henry Carey, Philadelphia, Pa 
Comstock, Wm. T., New York 
Grant, Geo, B., Lexington, Mass. 
Griffin & Winters, Chicago, 111 
Henley & Co., Norman W.. New York. 
Practical Publishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Van Nostrand, D., New York 
Wiley & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., William, Philadelphia, Pa 
Brass Work, Special. 
Nolte Brass Co., 
Bushings. 
New Process Raw Hide Co., 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass 
Castings, Brass. 
Nolte Brass Co., 
Castings, Iron. 
Builiers Iron Foundry, Providence, R. I. 
Burr & Houston Co., Brooklyn, N. Y. 
Leland & Faulconer Mfg. Co., Detroit, Mich, 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O 
Castings, Steel. 
Johnson Co., The, Johnstown, Pa. 
Centering Drill. 
Slocomb & Co., J. 
Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn 
Dawson & Goodwin, Chicago, I]. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida. N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., D. E., New London. 
Conn, 
Chucks, Lathe. 
Cushman Chuck Co., Hartford. Conn, 
Dawson & Goodwin, Chicago, Il. 
Hoggson & Pettis Mfg. Co.. New Haven, Conn 
Horton & Son Co., E.. Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville SP 
Skinner Chuck Co., New Britain, Conn 
Whiton Machine Co., D. E., New London, 
Conn. 
Chucks, Tapping. 
National Chuck Co., New York. 
Clutches, Friction. 
Evans Friction Cone Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn. 
Condensers. 
Conover Mfg. Co., New York. 
Counting Machines, 
Durant, W. N., Milwaukee, Wis. 
Cranes. 
Harrington, Son & Co.. E., Philadelphia, Pa. 
Maris Bros., Philadelphia. Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Catting-Off Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudburv Mass. 


Springfield, O 


i F 


Syracuse, 


Springfield, O 


r., Providence, R. I. 


(Continued on page 27.) 





‘YThis is not an Electric Fan”’ 
ot It - Belt ets 
Driven. 


If you have power in your shop you 
can belt from shafting, and all 
the comfort of an Electric Fan with- 
out its cost for current, and besides 
get the 

We keep all the necessary 
oo. If you want to know any more, 


rite us 


get 


maybe you can’t current. 


fittings 


SPEED 1,800 R. P. M. 
Price, 12 inches, 


15 . . 


$7.50 net. 
6.00 ~ 


Self-Oiling, with Grease Cups 


tala) 


DURBROW & HEARNE, 
MAKER 


New York. 


12 Wooster Street, 











Latyes 2s ccs swine 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 
SALESME 





WANTED $1 per month and expenses 


Address with stamp,King Mfg.Co.,H3 1,Chicag 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
R10 Walnut St., Philadelphia. 


&#?-Our New and Revised Catalogue of Practical and 
Scientific Books, 8 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 








MACHINE TOOLS. 


Distinctively Modern 
ano Labor-Saving. 


BETTS MACHINE Co. 
Wilmington, - - Del., U. S. A. 





STEEL CASTINGS 


THE JOHNSON COMPANY, Johnstown, Pa. 


from 10 Ibs. upward. Made from best 
open hearth steel, Also sand rolls and 
cast-iron pinions, SEND FOR 


ESTIMATES. 














9 to 24 in. Swing. 


CATALOGUE FREE. = 








LATHES! PLANERS!! SHAPERS, &c. !!! 


Our tools are all of the latest and most aqareses de- 
signs, while the workmanship, materia 

are of the highest order. 
tage to huve our catalogue and special prices be- 
fore placing your order. 


¥ SEBASTIAN LATHE CO., 


L. 117 and 119 CULVERT ST., CINCINNATI, OHIO. 


and finish 
You will find it an advan- 








«~_STERLINC_» 
EMERY WHEEL MFC. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 


co. 








McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, PA. 
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WRITE FOR CATALOGUE A BUYERS’ FINDING LIST—Continued. 
yr egg Dies. 
. Pd =F Park Mfg. Co., The, New Haven, ( 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H., Chicago, Ill 
- trick & Harvey Machine Co., Baltimore,Md 
The NATIONAL ones & i sence Mac siulone 1e Co., Spring tie d, Vt 
teomery & Co., New York 
MACHINERY co. Pr at tt & Wi tney Co., Hartford, Conn 
TIFFIN, OHIO. Strelinger & Co., Chas. A., Detroit, Mic! 
Tay! ible Engineering Co., Gloucester 
City, N. J 
UARANTEED superior to any other Wiley & Russell Mfg. Co., Greenfield, Mass 
Automatic Injector ever "before : se 
offeres i. in any mé arket in the world. Drawing Instruments, Etc. 
state ies lower steam pressure than any oth works with high steam Alteneder & Sons, T., Philadelphia, Pa 
pressure than any other. Handles warmer water th an any ot ier, Is more per- Keuffell & Esser Co., New Yor! 
fectly automatic, No higher price. Drilling Compound. 
WRITE FOR CATALOGUE s¢],”’ Peerless Dr g Compound ¢ I { 1 
N. 
AMERICAN INJ ECTOR COM PANY Drilling Machines. 
~ 9, Adt & Sor ] New Have ( 
312 West Congress Street, Detroit, Mich. Aurora Tool Works, Aurora. ind 
Barnes C« W l & Johr Rockford 
> 8 & H M; ne ‘] ( Hols 
be Metropolitan Pressure |... 
Betts M ne Co., W ng Le 
Bickford Drill & Tool Co., ¢ nna 0) 
‘ Blaisdell & ¢ P., Worcester, Mass 
e © Recording Gauges | shea egiati 
Davis, W. P., Re este! Y 
Davis & Egan Machine Taol Co., The, Cin 
Adapted for all Presstres———_esemeey nati, O ; hei 
. Dawson & ' win, Cn age Ill 
Thev are made for pre ssures of fractions of ar D S ma er & Bove, Cin at oO 
Bon cS water, Ui ydraulic pressures Dwight Slate Machine Co., Hart Cont 
ounds per square inch, and have been applied wit] I burg Machine Works, Fitchburg, Ma 
success for gas tanks, blowers, low and high pre Foote R r&Cc Cleveland, O 
sure steam boilers, ammonia, ice and refrigerating Fe Mi ’ eCo.. Grand Ray ids M 
machines, water works, hydraulic presses, et Resin Machine Co.. New York 
hey are unsurpassed for reliability, durability Ge & Eb r} ardt. Newark N. ] 
and excellence of workmanship, Ha ne Sor & I 7 Philad a 
Hill, Cla & Co., Boston, Mass 
CIRCULARS FREE UPON APPLICATION. McCabe, J. ].. New York 
Montgomery & Co., New York 
Me fx ‘ ttleboro, Mas 
MANUFACTURED EXCLUSIVELY BY + pee = ce ( ee oe Conn 
hd New Ma Tool Works, Philade a. Pa 
Schaffer & Budenber ites oat wr otes Covina. © 
g. Niles Tool Works ¢ . New York 
Pratt & Whitney Co., Hartford, Conn 
Works: BROOKLYN, Me Ve Quint, A. D., Hartford, Conn 
Sellers & Co., Inc.. Wm , Philadelphia, Pa 
Salesrooms: No. 22 W. LAKE STREET, CHICAGO. No. 66 JOHN STREET, NEW YORK. St r Nove ty W ks, Free Dt rt, il 
Strelinger & Co., ( =o . Detroit, Mic! 
¥ a: ty DEALERS IN A FULL LINE OF Tir lat, I. G., New Yo 
Pry A — Warner & Swasey, ¢ ne ON 
9 ri ‘ 4 Wilkinson & Co., A. J, Boston, Mass 
; A Machinists’, Mill and Railway Supplies, Wiley & Rusecli Mie, Co. Greenfield, Mess 
MAGHINISTS 15 and 17 South Canal Street, CHICAGO, U. S. A. Drill Gage. 
Wrvyke & ( }., East Bos Mass 
OUPPLY 60. MORSE TWIST DRILLS, SEND FOR Drill Rede. 
9 y P ” 
KEARNEY & FOOT’S FILES, CATALOGUE “8. seiete. Wiens i ie iene 
7 Iip> 2) WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. | pritis, ‘Twist. 
BILLINGS & SPENCER'S WRENCHES, ETC. Best & Co., Chas. H.. Chicano. 11 
Cleveland Twist Drill Co, Cleveland, © 
66 99 Ma sts’ Supply Co, Chicago, I 
McFadden Co., Philadelphia, Pa 
TRADE UB MARK BALL-BEARING Montgomery & Co. New Yorn 
Morse Twist Drill & Mac re ( . New Bed- 
ford, Mass 
Svracuse Twist Drill ¢ Svyvra ee 
For General Drop Forgings. 
Wyman & Gordon, Worcester, Mass 
M hi C t ti Dynamos. 
Ger il Electric ¢ New Yor 
achine Uonstruction. eee See Oe ie 
Dynamo Brushes. 
Wirt, Charles, Philadelphia, Pa 
ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. Mestate Mastineey. |v 
reneral ie T ‘ wey ork 
RADIAL (CYLINDRICAL) AND END-THRUST TYPES, —_omehene 
FOR STANDARD AND SPECIAL SIZES. * Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Ill 
. e mond achit Co., Provid « g 
Balls Confined in Cages and Handled as ONE PIECE. No Wear. ee 
No Adjustment. No Care. Easily Applied. Norton Emery Wheel Co., Worcester, Mass, 
" 7 ‘ Jinger & Co.. Chas. A., Detroit, Micl 
No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE and Te ee Winn Ge oso 
Roll Only on Hardened Steel, REMOVABLE SURFACES. Emery Wheel Dressers. 
Wrigley, T., Chicago, Il] 
Engines, Gas and Gasoline. 
PATENTED AUGUST 19, 1890; APRIL 7, 1891; JANUARY 5, 1892; AND JULY 11 Norman Co., J. J.. Chicago, Ill 
CAUTION: INFRINGEMENT OF PATENTS WILL BE VIGOROUSLY PROSECUTED. Otto Gas Engine Works. P hilade Iphia, Pa 
DESCRIPTIVE CIRCULAR WITH FULL INFORMATION,. — nes _— » Ri acine, VSprin “ 
AMAILED FREE ON APPLICATION Webst 1} 
ch pids 
Bagtaee, ' Steam. 
Ames Iron Works, Oswego, N ¥ 
THE BALL-BEARING, CO., | iiieficS.SQ8E.8 4 
a °9 F« eves & Co.. W D., Hoboken. N. | 
Type E he ck Co., The, Waynesboro, Pa 
ot a Stipes : Main Office: WATSON STREET, Keystone Engine & Mach. Works, Phila.. Pa 
Or Combination Single Radial and Lene enneeasinte Sturtevant Co, B. F.. Boston, Mas 
Single “End-Thrust” Bearing. Weston Engine Co., Pai - d _ N. ¥ . 
7 : Wetherill Machine Co., James P., Chester, Pa 
(For shafts extending vertically BOSTON, MASS. 
through the box rakes the 
thrust in but one direction.) PLEASE MENTION AMERICAN MACHINIST Continued on page 
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BUYERS’ FINDING LIST—Continued. 


Feed Water Heaters and Purifiers. 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass, 

Files. 

Besly & Co., Chas, H., Chicago, Il. 
Machinists’ Supply Co., Chicago, II. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I 
Strelinger & Co., Chas. A., Detroit, Mich. 

Forges. 

Buffalo Forge Co, Buffalo, N. Y. 
Sturtevant Co, B. F., Boston, Mass 
Wilkinson Co., The, Chicago, I]. 

Friction Cones. 

Evans Friction Cone Co., Boston, Mass, 

Farnaces. 

American Gas Furnace Co., New York, 
Brown & Sharpe Mfg. Co., Providence, R. I. 

Gages. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton, Syracuse, N. Y. 

Pratt & Whitney Co., Hartford, Conn 

Taylor-Rice Engineering Co., Gloucester City, 
N 


W yke & Co., J., East Boston, Mass. 
Gauges, Pressure Recording. 

Schaffer & Budenberg, Brooklyn, N. Y 
Gear Cutters. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gould & Eberhardt, Newark, N. | 

Grant, Geo. B., Lexington, Mass 

Hill, Clarke & Co., Boston, Mass. 

Pratt & Whitney Co., Hartford, Conn 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Whiton Mach. Co., D. E., New London, Conn 
Gears. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Providence, R. I 

Grant, Geo, B., Lexington, Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co, T., New York. 
Governors. 

Replogle Governor Works, The, Akron, O. 
Graphite. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinding and Polishing Machines. 

Besly & Co., Chas. H., Chicago, III. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Builders lron Pountty. Providence, R. I. 

Diamond Machine Co., Providence, R. I 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Landis Bros., Waynesboro, Pa. 

Leland & Faulconer Mfg. Co., Detroit, Mich. 

McCabe, J. J.. New York. 

Norton Emery Wheel Co., Worcester, Mass. 

Place Machine Co., George, New York. 

Sellers & Co, Inc... Wm, Philadelphia, Pa. 

Strelinger & Co., Chas. A , Detroit, Mich. 
Grinders, Center. 

Barker & Co, William, Cincinnati, O. 

Leland & Faulconer Mfg. Co., Detroit, Mich 

Trump Bros. Machine Co., Wilmington, Del 
Grinding Machine, Cock. 

Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Catter. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dawson & Goodwin, Chicago, II]. 

Foote, Barker & Co., Cleveland, O 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn 
Grinding Machines, Universal. 

Brown & Sharpe Mfg. Co., Providence, R. 1 

Landis Bros., Waynesboro, Pa. 
Hack Saws, 

Besly & Co., Chas. H., Chicago, II]. 

Montgomery & Co., New York. 

QO & C. Co., Chicago. Ill 

Stover Novelty Works, Freeport, Il 

Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 

Long & Allstatter Co., Hamilton, O. 

Miner & Peck Mfg. Co.. New Haven, Conn. 

Mossberg Mfg. Co., Attleboro, Mass. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 
Hammers, Power. 

Bremer Machine Co, G, J., Kalamazoo, Mich. 
Hoists. 

Harrington, Son & Co.. E., Philadelphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Sellers & Co., Inc., Wm , Philadelphia, Pa. 
Hydraulic Machinery. 

The Watson-Stillman Co., New York 
Injectors. 

American Injector Co., Detroit, Mich. 

Penberthy Injector Co., Detroit, Mich. 

Rue Mfg. Co, Philadelphia, Pa. 

Sellers & Co,, Inc... Wm., Philadelphia, Pa. 


(Continued on page 20 ) 





NICHOLSON FILE Co. 


\\.Do Your Files Wear Out Quickly ? nema ee 


PRES. AND GEN. MGR 
IF SO, TRY 


FREE! \. NICHOLSON FILES. 


Book on Files. THEY WEAR BETTER AND LAST LONGER 
THAN ANY OTHERS. THEY COST MORE 
450 ILLUSTRATIONS. AT FIRST, BUT 
SAVE MONEY 
IN THE END. 





More sold than of any othe 
Fites in the World. 





MENTION THIS PAPER. 


Box 188, PROVIDENCE, R.1., U. S. A. 


THOS. H. DALLETT & CC. 
PHILADELPHIA. 


MANUFACTURERS OF 








Automatic Drop Presses 


Our Automatic drops are 
simple, easy to adjust and 
operate, also capable of rap- | Portable Drills, Hand Drills, Boiler 
idly producing work that is Shell Drills, — 
uniform, and especially - 
adapted for Stamping or | ELECTRIC DRILLS. “$igummmuumm 
Embossing spoons, forks, | 
medals, name plates, jew- 
elry, and a large variety of 
metal novelties. 


We are prepared to furnish 
these machines with hammers 
varying from 50 to 1,000 Ibs. 

Send six-cent stamp for 
1896 Catalogue showing latest 
improvement in Rolling 
Mills, Automatic Drops, 
Power Presses, etc. 
PATENTED ROLLER BEARINGS for 

ALL PURPOSES A SPECIALTY. 


=~. MOSSBERG MFG. CO., 
“] ATTLEBORO, MASS. 


a 




















FOREIGN AGENTS: 

CHAS. CHURCHILL & CO., London, E. C., and Birmingham, Eng. 

KREUTZBERGER, FENWICK FRERES & CO.,, 21 Rue Martel, 
Paris, France, 


YACHT 

















WW 


Send 

for 

Photos, 
Description 


and 





Estimates 


mn 





D. FORBES & CO., 
1302 HUDSON STREET, HOBOKEN, N. J. 


Two blocks from Fourteenth Street Ferry. 
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° MA NERY BEFORE REMOVAL BUYERS’ FINDING LIST—Continued. 
Hangers for Shafting | MACHI thine Rotten 
megs your “pes ifications of sizes and quanti- BARG NS At Phoenix Iron Baker Bros., Toledo, O, 
ties of Hangers. Pillow Blocks and Post Hangers. A | Stim . 
Our prices will surprise you—less than cost of **** Works, Trenton, N.J.| Uathes (see also Turret Lathes). 
manufacture, 2 Barnes Co., W. F. & John, Rockford, II 
COOKE & CoO., 10 ft.-16 ft. Vertical Boring and Turning Mill. Blaisde a & Co .P he orcester. Mé ASS 
7 Bradfor¢ ll C« rhe, in ati, O 
165 Washington St., NEW YORK. 29 in. x 13% ft. Engine Lathe 36 in. x 14 ft. Planer Brown & Sharpe Mfg C« Pr idence, R. | 
Also Couplings, Shaftings, Wood Pulleys,  - 2%) : a s ne ~ we r Traverse Bullard Machine Tool Co , B dge} Conn 
3elting, etc 51 . a i ie Ge ay 54 in Davis, W. P., Rochester, N Y 
» 1s r@% ; * j ‘ora r) ne Tool oO > incin.- 
19-36 and 3) in. Drills. Milling Machine = s Ag gan Machine Tool Co., The, Cincin 
Portable Drill. Cranes, Blower. au, U. 
Dawson & Goodw Cc) iL l 
Bargains in New and Second-Hand Machinery. Sead for FULL LIST end Prices. Dawson & Guodwin, Chicago, 
?2 inch, 57 inch, 26 inch and 24 inch Planers, and 36 Fifield 1] ( Lowe Mass 
inch and 56 inch Radial Drills : m : 
{inch x18 feet Fitchburg Lathe, modern and triple GEORGE PLACE MACHINE CO. ae Ma M Wot mt H . a. : ss Mass 
gear in the head. tchbureg ne orks t " us 
12inch Pratt & Whitney Cut-off Machine. 120 BROADWAY, I 9 I . ( Nashua, N. H 
7 inch and 12 inch Bement Steam Hammer. Gou & Eberhardt, Newa N,. J 
Lathes, Shapers, Drill Presses, Pipe Machines, Bolt NEW YORK, Harrington, S Co,. E, Philad 1, Pa 
Cutters, Steam Hammers, Grinding Machines and Hendey Ma e ( Porringt ( I 
General Machinery. Hill, Clarl x ¢ I oston. M 
Stock constantly changing. Let me know your wants. oda & < te n aol P ‘ 
oOage ¢ ey ict € incin-« 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 





plantain FRICTION CONE CO. 


Hanging and Standing 


CONES. 
a> Made in all Sizes. 
Thousands in use transmit- 
ting from 1 to 40 H. P. 
For information address, 
G. F. Evans, Proprietor. 
No.85 Water St., 
Boston, Mass. 








Straight or Taper Shank 
DRILLS 


WITH THE 


*¢ TRUMP CHUCK ” 
No. 1,%” No.2, \%” No. 3, 34’ 
TRUMP BROS. MACHINE CO., Mfrs. 


WILMINGTON, DEL., U. S. A. 


For sale by Chas. Churchill & Co., Limited, London, England. 











P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


Special i ot Improved Second- 


Hand Tools. 











VERY LOW PRICES BEFORE REMOVAL. 


Reed Lathes, 10 x 4, 14 x 6, 15 
Blaisdell Lathes, 14 x 6 ft., 22 
Pratt & Whitney Lathes, 16 x 
Pond Lathes, 2 x 15 ft 
Waterman Lathes, 32 x 16 ft 
Fifleld Lathes, 32 x 26 ft 


Putnam Planer, 48 in. x 16 ft 
Pond Planer, 32 x 8 ft., 36 x 10 ft, 
Hewes & Phil. Planer, 30 x 8 ft. 
Draper Planer, 26 x 8 ft 

Pratt & Whitney Planer, 24 x 6 ft. 


Fitchburg Planer, 20 x 4 ft 


Warren Universal Radial Drill, 5 ft. arm 
Improved Plain Radial Drill, 3 ft. arm 
Hamilton Upright Drill, 28 in 

Blaisdell Upright Drill, 25 
Snyder Upright Drill, 22 in. 
Barnes Friction Sensitive Drill. 


Hendey 15 in. Friction Shaper 
Prentiss 16 in. Crank Shaper. 
Hendey 24 in. Friction Shaper. 


Warren 12 in. Traveling Head Shaper. 
Fitchburg 14 in. Traveling Head Shaper 
Pratt & Whitney 14 in. Traveling Head Shaper. 


Cincinnati No. 2 Milling Machine. 
Lincoln Pattern Milling Machine. 
Pratt & Whitney No. 2 Milling Mac bine, 
Upright Boring and Turning Mill, 37 
Hor. Boring, Drilling and Milling M: auc Tt: large size. 
Stiles Presses, Nos. 2 and 3. 

Peck Drop Hammers, 600, 800 Ibs. 
Gould & Eberhardt 36 in. Gear Cutter. 
Boiler Punch, 23 in. Gap. 

Boiler Plate Planer, 6ft. ‘* Niles.” 
Boiler Bending Rolls, 6, 8, 10 ft 


power! feed. 


&. &. McCABE, 14 Dey St., New York. 


Successor to E. P. Bullard’s N. Y. Machy. Warerooms. 





SOME GOOD 
SECOND-HAND MACHINERY. 














LATHES. lO in,, Juengst, crar 
Sin., ” He ndey, fr D 
Id in, x 6 ft., Prentice Bros. n., Lodge & Davis, crank. 
l4in. x 6 ft., Jones & Lamson in., Smith & Mills, crank. 
15 in. x 6 ft., Porter Machine bin., Chase, crank. 
: Works ié6in., Gould & Eberhardt. 
16in. x 6 ft., Blaisdell, —_ om: , 
16 in. x 6 ft., Dexter Machine MISCELLANEOUS, 
2 Works 1-Spindle Garvin Profiler, 
16in. x 6 ft., Lodge & Davis. 75 in, Pend Drill Press 
l6in. x 8 ft., Fitchburg No, 24-Spindle Pratt & Whitney 
18in. 10 ft., Blaisdell. Drill 
I8in. x1 ) ft. Flather & Co, Ny libbard Power Press 
in, x6 ft , Bradford No, 2? Pratt A Whitney Automatic 
Zlin. £8 ft., Lodge & Davis Bolt Cutter. 
22in. x 8ft., Blaisdel!. No. 2 Garvin Automatic Gear 
26in. x 16 ft., Jones & Lamson. Cutter. 
34in. x 2 ft., FL S. Perkins 21 in. Prentice Drill Press 
PLANERS. No. 1 Garvin Lincoln Miller. 
No. 3 Garvin Lincoln Miller 
17 in,, Whitcomb, crank Prentice Bros, Suspension Dr 
16 in. x 16 in. x 3 ft., Pratt & } No, 1 Pratt & Whitney Screw 
Whitney. Machine, 


24in. x Min. x 5 ft., Gray. No. Brown & Sharpe Screw 
24in. x 24in, x 8 ft., Fitchburg. 
26 in. x W2in, x 6 ft., D.W. Pond. ol Grinder, 





22in, x 22in. x 5 ft., 
SHAPERS, 


6 in., Boy nton & 


Pease. No, 


2? (earvin 
Slate Automatic Gear Cutter. 


Spindle Dril l. 


‘Sin. Adt. Rotary Riveter 
Plummer, for ( No. 2 Diamond Polishing Lathe 
’ ¥ n. Armstrong Pipe Machine. 
10in., Hewes & Philips, crank. 26 ing New Haven Drill, 

Write for « 
chinery in addition to this list. 


THE GARVIN MACHINE CO., 


Spring and Varick Sts., New York. 
Also 51 No. Philadelphia, Pa. 


mplete list No. 16, showing a large stock of ma 


7th St., 





SECOND-HAND MACHINERY. 











LATHES. ; 6 in. Gap PD power 
1 mn. x4ft Ames Eng. Lathe spindle Pratt & WI " 
6 in, x 6 ft., Dustir g. Lath Spit Sens ad 
isin. x6 ft., I aD. g. Lathe § | Quint Turrett w ‘ ga 
cmpd, res d taper att tach ent, Gs -a9 € 
yin. x 6 ft ” Fitie d Eng. Lathe i ft. arm Radial, Hilles & J 8 
heavy i SHAPERS. 
1 v0 in, x ft., L. & 4 15 in, Crank 
Lathe w a * “ - a lv in. Travel yA 
2 x , Praut wi ) ~~ am Sellers, trvg 1 
Eng. I Lt with cmpd., rest anc n. Bement & Sons, tr t 
taper att Hewes & I’ ps, heavy 
l in. x ft..Wh g. Lathe geared 
w tay attachmet ‘ BORING MACHINES 
Tin. x 10 ft., Dust g. Lathe, 's , Bement & Miles, Hztl., Bg 
wy st, heavy H _ and Dg. w h power elvg. att 
xivft.,W idl t N Pe k & Aver ¢ ! 
Lat mp. rest 1 Stevens Pulley I g 
x lo ft.,W ht Eng & Turning Lathe 
oe me oe SCREW MACHINES 
: ws Se Pratt & W a 
al back gear, R. & IN PAW W Feed ¢ 
Lodge & Shiy . onal , Sak ie : 
blank pulles ir. and r aN P&W_f hd. bk.g 
in. x 13 f vonebey ) hedodk ’ ! 
ty triple Gd. S. C. comp it § Sin. P. & W., Turret Hea 
140in.x 16 f asored ote tiene. g | ‘ a wnaen 
48 in. x Is ft.. Gay & rs ‘ti . 
x.a turre t LP 
heavy trif geart H slide. 
' Srcipcane —_ EMERY GRINDERS. 
’ i x N ringtield 
Planer rte Seale 
fin. x Min. x4f N acini 
din. x 24 in. x 4 tt 1d Bab 
Light N nd ned att 
( ne surtacing 
tin. x 4 xif es No sanenl Guathat Gal , 
Morse Garvir 
Sin, x Win, xs ft -€ 1 No.1, Diamond Unival. Grind 
. Brainard Cutter ¢ ler, on 
120 in, x 30 in, x 8 ft., Smith af P. & W. Forming Tool Grinder 
Suk 
n. x 32in. x aal rowss pRseess-. 
Light gin « Double P 
n. x 10 ft.,Open Side Planer, 1 N 5 'Ca leer & I Kenz s 
braced aru gle actior 
1 36 in.x 3¢ x 0 ft., New Haver No. 30, Bliss, single act 
1 36 in. x 36 in. x 18 ft., William) MISCELLANEQUS. 
Sellers 2-spindle Profile 1 t 
1 38 in, x 38 in. x 10 ft., Aldrich tin. HL & R, € h 
heavy 0 Bench Vises, various sizes 
348 in. x 32 in. x 6 ft., P > | 48 in. Gear Cutter, for bevel and 
Planer with two heads, 1 spur 
heavy pattern, No. 1, Warner & Swasey \ 
DRILL PRESSES. al Mille 
6 Sensitive Bench DP cc, & k M b 
4 Overhead Suspensior aft W.. Genera 
Pond 61 Circular Saw, t t 
1 10 in. two-spindle Sensitive Drill® Forges, Anvils, Chacks, Dr 
1 2v in, back-geared Drill § Shafting. Pulleys, Reamers ar 
1 34 in. back-geared Dr § Small Tools 
a reular list. Prices on apy at Als arge s 
new to 
’ EASTERN BRANCH, NILES TOOL WORKS CO. 
S Lingerty St., NEW YORK CITY 





New Doty Mfe. ( : 
Newton Ma Pox 





‘ ‘ raf 
New Haven Mfg. ( a ( 
Niles Tool Works Cx ) 
Niles rool Works Cx 
Pratt & Whitney Co., nt 


Reed Co., F. E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O, 
Sebastian-May Co., Sidney, O 


Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls Mfg. Co.. Seneca Falls, N. Y 
Stark, John, Boston, Mass 


Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago 
Montgomery & Co 


New York 
Sawver Tool Co., Athol, Mass 
Standard Tool Ce Athol, Mass 
Starrett Co., The L. S., Athol, Mass 


Milling Attachment. 
Adams Co., The, 
Milling Cutters. 
Brown & Sharpe Mfg. Co., 


Dubuque, lowa 


Providence, R. 1, 


Cincinnati Milling Machine Co., Cincinnati, ¢ 
Erlandsen, | hay York 
Garvin Machine Co., New York 


Rockford, Ill 


Chemnitz-Gabler (rer- 


Ingersoll Mill ine Machine Co 
Reinecker J E 
many 


Starrett, L Athol, Mass 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N.Y 
Brown & Sharpe Mfg. Co., Providence, R. I 


Cincinnati Milling Machine Co., Cincinnati, O 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Forbes & Co., W. D., Hoboken, N, |] 





Garvin Machine Co., New York 

Ingersoll Milling Machine », Rockford, I. 
Leland & Fauleoner Mfg, Co.¢ Detroit, Mich, 
McCabe, |. J... New York 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York 

Pratt & W _ ey Co., Hartford, Conn 

Reed Co., F Worcester, Mass 


, Wm., Phi ladelphia, Pa 
Foundry & Machine Co 


Sellers & Co., _ > 
Waterbury-Farrel 


Waterbury, Conn 
Models. 
Park Mfg. ¢ rhe, New Haven, ¢ 
Motors, Electric. 
Dallett & C 1 10s. H.. Philadelphia, Pa 


General Ele Ce Ne wi rk 
Roth Bros. & Co., Chicago, 1ll 
Needle Wire. 
Abbott, Whee 
Packing. 
Jenkins Bros., New York. 
Patent Attorneys. 


ock & Co., Boston, Mass 





Bacon, L. Seward, Washington, D. ¢ 

Bates. H. H.. Washington, D. ¢ 

Dver & Driscoll, New York 

Wedderburn & Co., John, Washington, D. C, 
Pattern Letters. 

Montgomery & C« , New York 


Wells, He be A New y or k 
Phosphor Bronze. 
Phosphor Bronze 
delphia, Pa 
Pipe, Bent. 
National Pipe 
Pipe Coverings. ’ ; 
Johns Mfg. Co., H. W., New York 
Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, neers, Conn 
Bignall & Keeler Mfg. Co., Edwardsville, II, 


Smelting Co., Ltd., Phila- 


Bending Co., New Haven, Conn, 


Curtis & Curtis, Bridgeport, Conn 

Dawson & Goodwin, Chicago, Il] 

Detrick & Harvey Machine Baltimore, 
Md. 


National Machinery Co.. Tiffin. O 
Saunders’ Sons. ID , Yonkers, N. Y 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Continued on page 30.) 
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BUYERS’ FINDING LIST—Continued. 


Pipe Fittings. 

Kelly & Jones Co., The, New York. 
Planers. 

Betts Machine Co., Wilmington, Del. 

Davis, W. P., Rochester. N. Y. 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, UO 
Dawson & Goodwin, Chicago, II. 
Detrick & Harvey Machine Co., Baltimore, 


Md 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nasnua, N. H. 

Garvin ~ ww Co., New York. 

Gray Co., G. A., Cincinnati, O. 

McCate, : J.» New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co: , Hamilton, 0. 

Niles Tool Works Co, , New York. 

Ohio Machine Tool Co., The. Kenton, O. 

Pedrick & Ayer Co., Philadelphia, Pa. 

Pratt & Whitney Co. Hartford, Conn. 

Sellers & Co., Inc., Wm., P hiladeiphia, Pa 

Wilson, W. A., Rochester, N. 

Polishing Wheels. 

Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 

Adt & Son, John, New Haven, Conn. 

Bliss Co.. E, W., Brooklyn, N. Y. 

Bremer Machine Co, G. J., Kalamazoo, Mich. 

Ferracute Machine Co.. Bridgeton, N. J. 

Mossberg Mfg. Co., Attleboro, Mass. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Toledo Machine & Tool Co., The, Toledo, O. 
Pumping Machinery. 

Deane Steam Pump Co., Holyoke, Mass. 

Mason Regulator Co., Boston, Mass. 

Wetherill Machine Co., James P., Chester, Pa, 
Punches and Shears. 

Bliss Co, E. W.. Brooklyn. N. Y. 

sremer Machine Co., G, J., _ ile tr. 1z00, Mich. 

Buffz alo Forge Co. Buffalo. N. 

Long & Allstatter Co. » He oh AG O. 

Mossberg Mfg. Co., Attleboro, Mass. 

New Doty Mfg. Co., Janesville, Wis. 

Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 
W. & S. Hydraulic Machinery Works, New 
York. 
Ratchet Drills. 

Bignall & Keeler Mfg. Co., Edwardsville, II. 
Raw Hide. 

New Process Raw Hide Co., Syracuse, N. Y. 
KReamers. 

Cleveland Twist Drill Co., Cleveland, O. 

Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Taylor - Rice E ngineering Co., Gloucester 

City, N. J. 

Wiley "& Russell Mfg. Co., Greenfield, Mass. 
Riveting Machine, 

Adt & Son, John, New Haven, Conn 
Rock Drills. 

Rand Drill Co , New York 
Rolling Mills. 

Mossberg Mfg. Co., Attleboro, Mass. 

Ruies, Graduated Steel. 

Coffin & Leighton, Syracuse, N. Y. 

Darling, Brown & Sharpe, Providence, R. I. 

Sawyer Tool Co., Athol, Mass. 

Standard Tool Co., Athol, Mass. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, Mass. 

Rust Preventing Compound, 
Goetze, O., New York. 
Saws. 
Q. & C. Co., Chicago, I] 
Sawing Machines, Metal. 
Q. & C. Co., Chicago, Ill. 
Schools. 
Correspondence School of Technology, Cleve- 
land, O. 

International Correspondence Schools, Scran- 

ton, Pa. 

Rose Polytechnic Institute, Terre Haute, Ind 
Screw Machines (see Turret Lathes). 
Screws, Machine. 

Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., Worcester, 

lass. 
Screw Plates. 

Machinists’ supply Co., Chicago, Il, 

Wells Bros., Greenfield, Mass. 

Wilev & Russell Mfg. Co.. Greenfield, Mass. 

Wilkinson Co., The, Chicago, Ill 


Screws. 
Cleveland Machine Screw Co., Cleveland, WU. 
Worcester Machine Screw Co., Worcester, 
Mass. 


Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
del; hia, Pa. 


(Continued on page 31.) 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEW YORK. 


ndon, et - England. 


Foot-power S IMPROVED END GRADUATED 
Star# Screw Cutting aie ARDENED MACHINISTS SCALES 
Automati mt 
Lathes eve Feed | 
9 and 12 inch Swing. 


New Designs. Novel Features 


Send for Catalo.ue B, F 
SENECA FALLS MFG.COMPAN} : vod os ecie Cn e oF 
687 Water St,, Seneca Falls, N. Y, Fl INE 

















Or SLITTER 


\ Will Cut Plates one-quarter inch thick or less from one 
inch to thirty inches from edge —any length. 


IT WILL ALSO CUT SHEET “METAL IN CURVES OR CIRCLES. 






A Low-priced Machine which pays for itself in a few months. 
FURTHER PARTICULARS ON APPLICATION. 


BETHLEHEM FOUNDRY & MACHINE CO. 


SOUTH BETHLEHEM, PA. 





SPECIAL PRESSES AND DIES I would like to be the Patent At- 


FOR ALL KINDS OF BICYCLE WORK. torney who comes first to your mind. 
FERRACUTE MACHINE (CO, | correspondence’ © Varer secs mw, 


New Catalogue. BRIDGETON, N. J., U. 8. A.| Promptly Answered. Washington, D. C. 


FLATHER & COMPANY, 


NASHUA, N. seabone U. S.A. 


LATHES, 


SCREW MACHINES, 
The Flather Lathe, 22 inch. PLANERS AND SHAPERS. 











per gallon will oil 
One Con per gallon will cover! Ht E.W. BLISS Co 
a perfect substitute for } Adams St., 
“cutting oil” now being used by leading ma- BROOKLYN, N. Y. 


chinists- DFERLESS DRILLING COMPOUND 96 W. Washington St 
is shipped on trial to responsible parties without engin 
=, Ask for “yard of unsolicited testi- DROP FORGING 
THE PEERLESS DRILLING COMPOUND CO., PLANTS. 
850-52 Genesee St., UTICA, N. Y. 


PRESSES, DIES and 
SPECIAL’ MACH’Y 


For Bicycle, Electrical 
and all Sheet Metal 
Work. 


@waers. of 
THE STILES AND 


C ” 
PARKER PRESS CO. \ eee, / 





Drop Hammers, 
Presses, 
“ Special Mach’y Dies. 


$4 THESTILES& FLADD 
fl] _ PRESS C0. 


WATERTOWN, N. Y. 
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AREPREPRE PKS 
Sa 
ALIALIALIS 
GEREN 
N7/EN F/I 
DyANWAAN 
: ind 
3 1S 
Wwe/7, . 
by Center Grinde 
io Of Lathe=Cente 
N74 ° 
Pi} . H existence— 
als : » very best in ex 
es . . — ial saking the ver) gang erm 
7, E unhesitatingly confess to 1 oa will grind the hardest coness 
4; \ \ one that is exceedingly simp ™” ach swing ; do it quickly and do 
pe ' 7 ane en » 30-Inch > the 4: . 2s 
gan in a lathe of any size, UP be splutely self-contained, and dispenses 
2M it well—a Center Grinder that is absé hat usually attends upon the minis- EEX 
Oe og ll of the troublesome “‘toggery “°* f moderate cost. We issue fr, 
ipefq 4CUWith all ¢ se xre point: ‘uso . are 
os trations of such tools. One very little tool. Shall we mail it 
el quite an exhaustive treatise ane! ; 'f'G co 
AA > 
YS7IN & ff coner Mm °9 
FH 
Rue Deland aul gS 
=i i~ vin 
DY Detroit, Michigan. iS 
TENS SINS JIN 
AVIAN \ 
UENIISS Sy 
\ AX 7 \ 
No More Twisted 
Tangs. 


Larger drills 
can be used with 
smaller shanks 
than ever be- 
fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. | tive Price List 














Walker Universal Tool © sexo rox 
ad Cutter Grinder. a 


AAS ASA LALA LSA LS ALI ASA LIAL ABS 
NORTON EMERY WHEEL CO. 


WORCESTER, MASS. 





MORSE TWIST DRILL AND MACHINE COMPANY, “!* ast?" 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 






SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Milling Cutters and Special Tools to Order. 





eH FREFFEEEEE EEE EE EEF EEE EEE FEE EEE EEE TTF 


4 ‘ct FORGINGS OF TOOL AND MACHINERY : 
PITTSBURGH, PA. STEEL. 
GOOD, STIFF, SOUND STOCK. 


CHICAGO, ILL. 
NEW YORK, N. Y. 
DENVER, COL. pp pee eee FEE EE FEES FEE EES FEE FEE EEE HY 


2e2eee 





Save Power., 


substituting HY ATT FLEXIBLE ROLLERS 
in STEEL BOXES for Babbitted Bearings. 


HYATT ROLLER BEARING CO., 
NEWARK, N. J. 


NEW YORK OFFICE: 133 Liberty Street. 


Go nexar 


General Office, 450 Market St., 








HANDSOME CATALOGUE ON 


ONDENSER 


BUYERS’ FINDING LIST—Continued. 
Shafting, Hangers, Etc. 
Pryibil, P.,. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Shapers. 
Betts Machine Co., Wilmington, Del 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Dawson & Goodwin, Chicago, Ill 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Fox Machine Co., Grand Rapids, Mich 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J 
Hendey Machine Co., Torrington, Conn 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Ohio Machine Tool Co., The, Kenton, © 
Pratt & Whitney Co, Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Ia. 
Shears, Rotary. 
Bethlehem Fdy. & Machine Co., 
lehem, Pa 
Sight Feed Lubricators. 
Kelly & Jones Co., The, New York 
Slotters. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Soldering Fluid. 
Elliott Chemical Works, Newton, Mass 
Special Machinery. 
Bremer Machine Co., G. ]., Kalamazoo, Mich 
loledo Machine & Tool Co., The, Toledo, O 
Park Mfe. Co., The, New Haven, Cont 
Steel. 
Abbott, Wheelock & Co., Boston, Mass 
Crescent Steel Co,, Pittsburgh, Pa 
Johnson Co., The, Johnstown, Pa. 
lones & Co, B. M,, Boston, Mass 
{cFadden Co., Philadelphia, Pa 
Taps and Dies. 
McFadden Co., Philadelphia, Pa 
Wiley & Russell Mtg. Co., Greentield, Mass 
Wilkinson Co., The, Chicago, Ill 
Threading Machines. 
Webster & Perks Machine Tool Co., Spring- 
field, O 
rool tholders. 
Armstrong Bros.’ Tool Co., Chicago, I! 
Gould & Eberhardt, Newark, N. |. 
Tramways, Overhead. 
Coburn Trolley Track Mf Co Holyoke, 
Mass. 
Tabing, Flexible. 
Almond, T. R., Brooklyn, N. Y 
Turret Lathes (Screw Machines). 
Bradford Mill Co.,, The, Cincinnati, O 
Brown & Sharpe Mfg. Co., Providence, R. | 
Bullard Machine Tool Co., Bridgeport, Conn, 
Cleveland Machine Screw Co., Cleveland, O 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dawson & Goodwin, Chicago, I] 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass 
— & Lamson Machine Co., Springfield, Vt. 
odge & Shipley Machine Tool Co., Cincin- 
nati, O 
McCabe, J. J., New York. 
Niles Too] Works Co., Hamilton, O 
Niles Tool Works Co.,, New York 
Pratt & Whitney Co., Hartford, Conn 
Warner & Swasey, Cleveland, O 


South Beth 





Valves. 

Jenkins Bros., New York 

Kelly & Jones, The, New York 
Ventilating Fans. 

Backus Water Motor Co., Newark, N. | 
Buffalo Forge Co., Buffalo. N. Y 
Durbrow & Hearne, New York 
Sturtevant & Co., B. | Boston, Mas 
Vises. 

Bignall & Keeler Mfg. Co, Edwardsville, Il) 
Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

McFadden Co., Philadelphia, Pa 

Niles Tool Works Co , New York 

Place Machine Co , George, New York 
Strelinger & Co, Chas. A , Detroit, Mich, 
Wilkinson Co., The, Chicago, Il. 

Wyman & Gordon, Worcester, Mass, 
Water Motors. 

Backus Water Motor Co., Newark, N. J. 
Wire Machinery. 

Adt & Son, John, New Haven, Cont 
Guoodyear, 5. W., Waterbury, Conn 
Waterbury-Farrel Foundry & Machine Co 

Waterbury. Conn 
Waterbury Machine Co, Waterbury, Conn 
Wire Rope, Iron and Steel. 
frenton Iron Co., The, Trenton, N. | 
Woodworking Machinery. 

Barnes Co, W. F. & Jchn, Rockford, Ill 
J. A. Fay & Egan Co., Cincinnati, O 
Pryibil, P., New York 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 








Wrenches. 
Machinists’ Supply Co., Chicago, Ill, 








ce 
to 
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THERE ANYTHING BETTER 
FOR HIM ? 

Is there anything that your boy—whether 
he be seven or seventy ye: ars old—would like 
more than a SET OF TOOLS, not toys, but 
first-class tools ready for use Wouldn't it 
be an advantage to have a good Set of Tools 
in the house ? 

We manufacture and sell Tools. Our 
catalogue (sent for stamp) tells all about Sets 
of Tools, Tool Chests and Work Benches, 
uit all prices. 


CHAS. A. STRELINGER & 60., 


98 to 110 Bates Street, Detroit, Mich. 


HANGERS for tHe trave.—— 


Our boxes are reamed on a special machine which 
leaves the bearing exceedingly smooth and very 
accurate. They hold sufficient oil for three to 
Durability and good workmanship 











Is 





six months, 


guaranteed. 





THIS SLIDING HOOK POST HANGER is adjustable in 
all directions—in and out, up and down, We have 
it inassorted sizes of diameter and reach, Hangers 
of all styles a specialty. We carry large stocks for 
immediate shipment. Don’ t make hangers. It doesn’t 
pay. on our booklet and discount and see for 
yourself 

NEAT DESIGNS. CORRECT 4 atta 
ACCURATE WORKMANSHIP 


P. PRYIBIL, 
512-524 WesrT 41st STREET, NEW YORK. 


Telegrams ** Pryibil. New York.” A BC Code used. 





for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS ere | 
CASTINGS pl maa Finished Brass Work 


NOLTE BRASS CO. 


68 AND 70 EasT WASHINGTON STREET, SPRINGFIELD O. 


Wooo Workin Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prizes on appli 
cation. 


J. A. FAY & €0., 
993 to 313 W. Front 8t., 
Cincinnati, Ohio. 








T. SHRIVER & CoO.. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





of any size, moulded on machine 
—no pattern needed. 


of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed. 


GEARS 


How to Save Money in Ms 
Blacksmith Shops. .* * > 
By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, 








Price 25 cents. 256 Broadway, New York. 


THE LONG & ALLSTATTER C0., 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 








DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 





We Want More 


Machinery to build; any kind, terms 
interesting. Write a Fd 


a hk Wethet i ny 
Chester, Pa. & 





ASK FOR 
NEW BOOK ON 





erste BAW Slab 
Milling Machines 


Ingersoll Milling Machine Co., 


ROCKFORD, ILL., U.S.A., Box 2777. 








DAWSON & GOODWIN, 


CHICAGO, ILLS. 


Iron and Brass Working Machinery. 











ENGINE LATHES, 


METAL PLANERS, 


DRILL PRESSES, 


SCREW MACHINES, METAL SHAPERS, MILLING MACHINES. 


—_— WRITE FOR CATALOGUE AND PRICES. 








OUR SPECIALTY, 


PATENTS FEB. 28,'93, AND 
MARCH 12, '95. 





DROP FORGED 





ARMSTRONG PATENT TOOL 
6 HOLDERS, 





¢ 
————=—) , DACP FORGED 
=I OF STCE 





FOR TURNING, PLANING AND 
BORING METALS. 


Full Line 


Of Mechanics’ Fine Tools, Machinists’ 
Supplies, Bicycle Makers’ Supplies. 





Material Complete for a High Grade ae 
$35.00 


ready to put together, 


You’re a mechanic: why not build y your own 


wheel? You save $50.00 and know 
what you have got. 


ARMSTRONG BROS. TOOL CO., 


MANUFACTURERS ANO Machinists’ and Bicycle Makers’ 
DEALERS Tools and Supplies, 


98 W. Washington St., CHICAGO. 








